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The Man who Helped Professor Morse 
Out of a Difficulty. 

Mr. W. H. Ward, managing director of the 
Ward Axle, Brake and Coupling Company, 
of Monongahela City, Pa., gives the follow- 
ing as a chapter of his own experience as the 
advisory assistant of Professor Morse in 
making his first experiments. Mr. Ward 
says: 

‘*In April, 1844, the start for laying was 
made from Washington by trying it under a 
process by a Mr. Cornell, of Ithaca, N. Y., 
himself, as the superintendent of the work, 
by laying the wires, encased in lead pipe, 
18 inches under ground. When the first 600 
feet were laid it was discovered that the 
recording pen, of three points, showed weak- 
ness, and with the second 600 feet additional 
weakness, and when the third 600 feet was 
added the pen refused to make legible im- 
pressions on the paper, as then used. Then 
the professor hastened to the Patent Office in 
a fever of excitement to consult with the 
writer what to do, for the professor frankly 
stated that all his hopes had now gone up, 
and he seemed as helpless as a wet rag. But 
when told to hang it up he immediately 
recovered his electric elasticity, sprang to his 
feet and went for the men who were 
anxiously awaiting bis retuin to hear him 
say: ‘ The problem is solved by hanging up 
wires,’ and it was. The next day Professor 
Morse and the writer se tled on the gluss in- 
sulators, and for economy obtained gratis 
the necks of beer and porter bottles from 
Baltimore and Washington hotels; and at the 
meeting of the Whig vominating convention 
in May, 1844, the line was completed to the 
relay station, B. and O. R.R., and by June 2 
to Baltimore.” 
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Report of the Committee on Standards of 
Light. 





By Pror. G. ForBEs. 





The first communication that I have to 
make is the report of the Committee on 
Standards of Light. The Committee on 
Standards of Light have met repeatedly 
during last winter. It had been proposed in 
last year’s report to carry on experiments on 
electrical standards, in the hope of arriving at 
au absolute standard of light. One of the first 
steps was to discover a means of repro- 
ducing a definite temperature, and certain 
experiments were proposed for this purpose. 
At one of the first meetings of the commit- 
tee Captain Abney announced that he had 
already found a means of doing this ina 
different manner to that proposed in the 
committee’s report, depending only on the 
change of the resistance of the carbon fila- 
ment with temperature. Under these cir- 
cumstances, the committee left this part of 
the experimental investigation to be reported 
upon by Captain Abney. His further re- 
searches, however, have led him to believe 
that the law which he had announced to the 
committee does not hold with all qualities of 
carbon filaments. He has, however, been 
engaged upon further experimental re- 
searches in the same direction, which are 


ready for publication, and which have an 
important bearing on the labors of the com- 
mittee. (I may here mention, however, that 
he has been prevented from putting these 





jnto a form ready for publication, and that 





must be delayed for the present.) In the 
last year’s report attention was drawn to the 
value of the pentane standard of Mr. 
Vernon Harcourt as a practically reproduci- 
ble standard of illumination. Mr. Rawson 
has been engaged during the past winter, 
under the direction and with the assistance 
of Mr. Vernon Harcourt, in a further 
examination of this standard, and his re- 
sults will be made known in a separate 
paper. Sir James Douglass has also made 
some experiments which are not auite com- 
pleted, but they have gone so far as to give 
great promise. Some account of those ex- 
periments in this report had been expected 
by the committee, but the absence of Sir 
James Douglass on official business pre- 
vented him from completing it. At one of 
the first meetings of the committee the 
secretary showed what he had done in the 
way of improving thermopiles, such as it 
was hoped would be of use in the investiga- 
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The Gramme Ring, its History and Recent 
Important Improvement. 





By Pror, P. H. VANDER WEYDE 





It is at present acknowledged that Gramme 
is not the first inventor of the ring which 
bears his name, and of which the introduc- 
tion has revolutionized the construction of 
the most superior kinds of dynamo electric 
generators. It has been discovered that 
Pacinotti, of Florence, invented this ripg 
before 1860, and in that year construcied a 
machine, in which it was employed, for the 
University of Pisa, Italy. Its description 
was published in 1864, while Gramme, a 
Belgian, in the employ of the Alliance Mag- 
neto Electric Company in Paris, constructed 
such a machine in 1871, when Jamin ex- 
hibited the same in the meeting of the 
Academy. 

If Gramme’s ring was an original concep- 





THE CLARK DynaMo—(SEE ‘‘ THE GRAMME RiNG.”) 


tion recommended in last year's report, and 
he was instructed by the committee to pro- 
ceed with tue construction of the instrument, 
which has been completed, and is placed 
before the section and described in a separate 
paper. The committee respectfully request 
to be re-appointed, with a grant of £25. 





A New Application of the Photophone. 


M. Leon Esquille has found it possible to 
employ photography and electricity together, 
for the purpose of recording and reproducing 
speech in a more direct manne; than bas 
hitherto been done. M. Esquille’s method 
consists in speaking in the first instance to a 
photophone transmitter Our readers will 
remember that this is merely a diaphragm 
with a highly polished surface from which a 
ray of light is reflected. The record of this 
speech is then obtained by simply photo- 
graphing the ray of light upon a traveling 
band of sensitized paper. After having been 
developed, the articulation may be reproduced 
by projecting the image of the trace by means 
of an electric arc or oxyhydrogen light upon 
aselenium receiver, preterably one of the 
form due to M. Mercadier. The speech is 
then heard through the telephone in the 
usual manner. It seems highly probable 
that, although this method is certainly more 
troublesome, it will give results superior to 
those of instruments which, hke Edison’s 
phonograph and Prof. Bell’s more recent 
‘*graphophone,” depend initially upon a 
mechanically formed trace of the sound vi- 
brations. 


| 





tion independent from any knowledge of 
Pacinotti’s labors or publications, or if 
Gramme borrowed the idea from Pacinotti is 
a question upon which experts disagree; 
some assert that he merely inverted the ac- 
tion of a Pacinotti electromotor, which had 
come to his shop for repairs. This 1s not 
improbable, as already in 1867 at the Paris 
Exhibition of that year Dr. W. Siemens 
pointed out the principle of the reversibility 
of the electro motor, and demonstrated it 
practically by the exhibition in the German 
section of a small hand dynamo, while in the 
English section Ladd had a large dynamo 
under the superscription: ‘‘ New Principle 
of Conversion of Dynamic Force into Elec- 
tric Currents.” 

These facts dispose of the assertion fre- 
quently published lately, that a prominent 
electrician should have expressed himself 
that he considered the reversion of the 
dynamo into a motor, as the most impo: tant 
discovery of the present day. The fact 
being that the dynamo, born scarcely 20 
years ago, was a reversion of the electro- 
motor, which was born 65 years ago, very 
soon after Sturgeon’s invention of the elec- 
tro magnet in 1828, about the same time that 
the electric telegraph was introduced. 

That the Gramme ring has revolutionized 





the construction of the dynamo is proved by 
the fact that the greater number of them 
contain in themselves the fundamental prin- 
ciples of Pacinotti’s ingenious invention, 
while at the same time this fact proves its 
superiority over other devices. 

Many of our readers are undoubtedly 
aware that, for all this, the rmg as wound by 
Gramme and Pacinotti has an inherent de- 
fect, which has increased since it has been 
extended in width, and as at present con- 
structed is, correctly speaking, no more a 
ring but a drum open at both ends. This 
defect is that the return coils inside the 
drum are beyond the influence of the mag- 
netic field, which is situated on the outside, 
and which wires are screened from the in- 
fluence of that field by the iron of which the 
ring proper is composed, and without which 
iron the machine would be almost inert. 
Siemens has attempted to correct this defect 
by passing no wire whatever through the 
interior of the ring or drum, but carrying it 
across the axis, so as to have the wire coils 
entirely outside. The disadvantages of this 
device are great; it closes the ends of the 
drums and so prevents circulation of air, 
while the accumulation of a great mass of 
wire around the axis tends to an undesirable 
heating, which by protracted running of the 
machine and want of circulation becomes 
worse; from such heating a ring with open 
interior is more free, while after all the parts 
of the wires which cross the axis are useless, 
much more so than those inside the ring, 
which in the Gramme system are to a com- 
paratively small extent benefited by the 
magnetism of the iron core of the ring in- 
duced by its passage through the magnetic 
field. This advantage is entirely lost in the 
Siemens system of winding. 

There is, however a better method to correct 
the defect existing in the original Gramme 
system, namely, by introducing a second 
magnetic field inside the ring ordrum. This 
was the idea of Mr. E. P. Clark, of Owego, 
New York, and it must be acknowledged 
that it leads to the conclusion that such an 
addition of an internal magnetic field must 
result in an increase of the current obtained. 
However, experience shows that practical re- 
sults do not always correspond with what 
theories cause us to expect. It is a grave 
mistake to conclude from this that the theory 
is false or that theories in general are mis- 
leading ; it only shows that some theories are 
incomplete and need correction (this, by 
the way, is said for the benefit of those 
who are prejudiced against theories). In the 
case under discussion, however, the practica) 
result obiained by Mr. Clark proved at once 
the correctness of his views. As he is of an 
eminently practical turn of mind he soon set 
to work to make a trial ; after constructing a 
small working model he built a dynamo re- 
quiring a onc horse-power to run it and in 
which the Gramme ring revolved between 
exterior andinterior field magnets. Its opera. 
tion was so encouraging that he was induced 
to build a larger one requiring 10 horse-power. 
This has proved such an eminent success 
that it was at once placed on exhibition in 
the American Institute Fair, where it can 
now be seen in daily operation. It forms the 


main subject of the present article, and is 
represented in the adjoined engraving, which 
needs no other explanation than the men 
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tioning of the fact that while the field mag- 
nets at the left feed the exterior pole pieces, 
those at the right feed the interior ones, while 
both exterior and interior are as it were one, 
being cast in one piece, the upper part of the 
armature moving ina large deep semi-circular 
groove in the upper pole piece, while the 
lower part does the same in a similar groove 
in the lower pole piece. 

As the interior magnetic field is necessarily 
confined to a smaller space than the exterior, 
and in consequence thereof would be weaker, 
Mr. Clark has resorted to the ingenious de- 
vice of connecting the two inner poles by 
means of two extra electro magnets, which 
being so much interiorly situated that they 
cannot be seen and much less represented in 
a view of the machine; by this means he 
has succeeded in balancing the magnetic in- 
tensity of the exterior and interior fields. 

Experts will easily realize the value of 
these improvements, when examining the re- 
sults of the tests to which the machine was 
subjected, and of which an abstract 1s now 
submitted to their consideration. 

In one of these tests the dynamo was run 
at a velocity 510 revolutions per minute, and 
the exterior resistance adjusted until the Am- 
meter indicated a czrrent of 9 amperes, and 
the potential of electromotive force meas- 
ured. The speed was then increased, resis’ - 
ance again adjusted to 6 amperes and poten- 
tial measured, etc.; the results are contained 
in the following table : 

Velocity of 


Revolution Current 
per Minute. Strength. Potential. 
510 9 amperes. 450 volts. 
570 9 si 5 a 
1,026 9 ve 900 * 
1,140 9 - 1,000 * 


It follows from this and other facts that 
the machine works to the greatest advantage 
when driven at a velocity of 950 to 1,000 
revolutions per minute. 

Next the machine was belted to the dynamo 
meter, and run ata velocity of 850 revolu- 
tions per minute. After running for some 
time a number of readings were taken from 
the dynamo meter, am-meter and volt meter. 
They were as follows : 


Caerent ) «<6 ss:siisicseiwe's 9 amperes. 
Potential at terminals...... 759 volts. 
Power applied (W)........ 7,871 = watts. 
Friction of machine running 

Uf a eee rar 307 ¢ 
Internal resistance of ma- 

Ga care nevecer’ ease 6.1 ohms, 
External resistance (7)..... 843 “ 
Total resistance (R)....... - Se “ 
External electric energy 

Cn Pownc can emcees 6,828 watts. 


“< 


Total electric energy C*R. .7,322.4 


Etficiency of con-) UC 37 
eenion ) WF 96.81 per cent. 
Commercial —e a 9674 
ency, V 


Experts will need no comment on the high 
performance of the Gramme ring when pro- 
vided with the exterior and interior field 
magnet combined after Mr. Clark’s method, 
and we will only add one peculiarity. When 
the machine is run by hand at a low velocity 
of only one or two revolutions per second, it 
becomes enough excited to show sparks at 
the commutator, and give a severe shock if 
imprudently handled. We are not aware 
that such a thing has been observed on any 
o her dynamo of this size, and calculated to 
run with 10 horse-power at a velocity of 
1,000 revolutions per minute, or 17 per 
second. 

As a summary, it must be conceded that 
the machine is a yreat success, and that the 
inventor deserves the congratulations which 
already bave been pestowed upon him 
by those who have witnessed and tested its 
performance. 





TESTIMONIAL IN RELATION TO THE CLARKE 
DYNAMO, CONTROLLED BY MR. JAMES H. 
SEYMOUR, 159 CHAMBERS STREET, N. Y, 


The subscriber can unhesitatingly testify 
as to exceptional efficiency of Mr. E. P. 
Clark’s improved Gramme dynamo. The 
Gramme system is known to belong to the 
vest, but it is at the same time acknowledged 
that it has the serious defect, that the part of 


the coils which are inside the ring armature | about 96 per cent. of that of pure copper. 





do not come under the influence of the mag- 
netic field, bnt only under that of the ring| 
core. It was the fortunate idea of Mr. E. 
P. Clark of Owego, N. Y., to correct this de- 
fect, by constructing an additional magnetic 
field inside the ring, for the purpose of 
nearly doubling the efficiency. The way in 
which he has accomplished this has resulted 
iu a machine of a most handsome and well 
proportioned design, which may now be 
seen in operation at the Industrial Exhibition 
of the American Institute. 

In regard to the effectiveness I will only 
state that with a driving power of 10 horses } 
it develops at 850 revolutions per minute a 
current of 9 amperes and an electromotive 
force of 759 volts. These numbers will 
suffice to give experts an idea of the excel- 
lence of its performance. For the benefit of | 
others I will, however, that while 
ordinarily one horrse-power is required for 
each arc light, and therefore, 10 horse-power 
world light no more than 10 are lamps, the 
machine is capable of lighting 17 are lamps. 
Applying this to larger dynamos requiring 
say 100 horse-power to drive them, the ad- 
vantange becomes more striking. A 100 horse- 
power dynamo, as now in use, will light 100 
lamps, a 100 horse-power dynamo of the 
Clark type will light 170 lamps—a gain of 70 
lamps over every hundred attained by the 
addition of the interior magnetic field. 

I ought to add that the judicious distribu- 
tion of the coils in this machine has resulted 
in the absence of heating effects produced 
by the generation of the Foucault currents. 

I consider the Clark dynamo the best that 
has ever been invented and introduced for 
electric lighting. 

P. H. VANDER WEYDE, 
President of the New York Electrical So 
ciety, now the Electrical Section of the 

American Institute. 

New York, October 4, 1886. 
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Phosphor-Bronze ys. Iron Wire. 

At a,recent meeting of the Société Belge 
des Electriciens, M. Bede, having enumer- 
ated the well-known advantages of phos- 
phor-bronze for telegraphic and telephonic 
purposes, inquired why it was that the ma- 
terial had not been more widely employed in 
Belgium, especially in view of the fact of 
the introduction of the Van Rysselberghe 
system, for which a non-maguetic line was 
very desirable. In replying to these ques- 
tions at a subsequent meeling, M. Banneux 
stated that the question of employing either 
bronze or copper wires for telegraphic pur- 
poses occupied the attention of the Belgian 
Government as long ago as the summer 
of 1883. In the course of this and the 
following year 440 kilometers of bronze 
and 150 kilometers of hard drawn cop- 
per were erected, The advantages of these 
wires when working with currents of brief 
duration, and the increased conductibility 
and high tensile strength, were fully recog 
nized; but the question came t» be one of 
cost. In the first place, the lifetime of an 
iron wire 4mm. diameter is known to extend 
over an average period of at least twenty- 
five years; but the life-time of the non- 
magnetic wites is still an unknown quantity. 
While this is the case, if is impo-sible to ar- 
rive at any definite conclusion as to the rela- 
tive cost of the two materials. At the same 
time the cost of a phosphor-bronze wire of 
1.4mm is 50 per cent. higher than that of an 
iron wire of 4mm, which represents the 
same conductivity. A phosphor-bronze wire 
of the most recent manufacture will have 
a conductivity equal to 33 per cent. of 
that of pure copper, with a tenacity of about 
48 tons per square inch. Whenever it be- 
comes a question of erecting an entirely new 
line of posts, whether for telegraphic or for 
telephonic purposes, there can be no hesita- 
tion in adopting either bronze or copper 
wires, for then the additional cost of the lines 
is tully balanced by the diminution in the 
number of posts required, and the saving, not 
only of material, but in the cost of trans- 
port and of labor. In the meantime, taking 
into consideration the difference in the cost, 
the superiority of the bronze wire was not of 
so overwhelming a character as to justify the 
entire replacement of the iron wires at 
present in use. It may be added that hard 
drawo copper wire is now obtainable having 
atensile strength of 19 tons to the square inch, 
and owing to the great depreciation in the 
value of this metal, its price compares fa- 
vorably with iron wire of the same conduc 
tivity. The specific resist.1ce is usually 
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Concerning German Iuventions. 

I have had occasion several times to refer 
to German inventions. With a good deal of 
red tape and expensive research I might give 
avery interesting account of what has been 
done. As it is I cannot hope even to make 
an approximation. This is one of the most 
striking features (says J. A. Butler, writing 
from Hanover to the Chicago Times) of the 
whole matter. Nothing, or at least very 
little, is popularized here. One inventor 
does not know what another has accom- 
plished, and the people know still less, and 
it all accords with pronounced monarchical 
conditions. In a certain way they are all 
children. Everything is done for them, and 
powers of self-reliance and self-help in cer- 
tain directions seem wanting altogether. 
The aristocratic stamp is upon everything. 
The demand for new and improved appli- 
ances doesn’t come from the people, but the 
manufacturer first makes the instrument and 
then introduces it and persuades a demand if 
he can. If not, his improvement is forgotten 
and neglected. In this way much is known 
and used in one district which 1s unknown 
elsewhere, and much never gets beyond the 
knowledge of sedate and approving societies 
of learned men. For instance, a good tele- 
phone was invented years ago in Frankfort, 
and had been forgotten and neglected until 
American experiments awakened men’s 
memories. Then it was claimed, I believe, 
that America must have stolen the invention. 
The government, however, is nothing if it is 
not practical, and welcomes and uses every- 
thing which its necessities require. The 
Carpenter brake is used on all the roads, and 
some lucky German inventor has induced 
the authorities to adapt a registering appara 
tus which would not be useless on roads in 
the United States. It isa very convenient 
and perfect contrivance for recording the 
movements and determining the location of 
trains atany moment. At the first glance it 
seems extremely intricate, but examination 
shows it to be one of the many simple de- 
vices which one wonders he has not con- 
trived himself. It would be useless to de- 
scribe it in detail, but the main features are 
interesting. At both ends of tunnels and at 
given distances along the track, say every 
quarter of a mile, a small wheel or button 
resting on a spring is placed at the side of 
the rail, projecting slightly above the upper 
surface, and yielding with an immediate re- 
bound as the wheels pass over it. By doing 
this it connects a battery in a small metal 
structure close by with given stations. In 
the stations so-called electric clocks are fitted 
with external wheels, which keep paper tape 
in constant motion, which, of course, corres- 
ponds exactly with that of the clock itself. 
The tape is divided into numbered spaces 
representing hours, minutes, and, I believe, 
seconds, and a slender hammer with an 
aniline tip is connected with the clock and 
operated by electricity, making a short line 
on the tape at every pressure of the car 
wheels on the button described above. In 
this way if a train enters a tunnel at 10 
o’clock the aniline-pointed hammer will re- 
cord the pressure of the first wheel on the 
button at the figure 10 on the tape; the 
passage of each successive axle, and, there- 
fore, the number of cars, is also recorded, 
and the length of time which ensucs before 
the same thing is repeated at the next button 
indicates the speed the train is making. It 
will be seen that it is easy to equalize speed 
in this way, save wear and tear of exgine 
and cars by injudicious or careless engineers, 
and reconcile the movements of different 
trains in such a way as to prevent collisions 
not only, but render prompt and immediate 
assistance in case of unavoidable disaster. 

Another invention, which is said to give 
good promise of universal usefulness, is a 
material from which it is claimed very posi- 
tively that absolutely fireproof buildings 
can be constructed. There have been so 
many attempts and failures in trying to 
secure this desirable result that it will 
naturally be looked upon with sume suspi- 
cion, but in a public test which was made in 
Dusseldorf some time ago it seemed to more 
than answer the utmost requirements. The 





test was recorded in the German Journal of 
Inventions So far asI have been able to 
learn, the material consists of sand, gypsum, 
and a chemical fluid the nature of which is 
still a secret. Before use the material resem- 
bles a very fine gray mortar. The frame- 
work of the building being first erected, the 
studs and lathing are replaced by simple wire 
screens, tightly nailed above and below. 
The material is then put on with a trowel 
like ordinary mortar, on both sides, till the 
desired thickress is obtained, and left to dry. 
In the course of a day or so walls only two 
inches thick are said to become so hard and 
solid that heavy iron doors may be swung 
upon them and they would bear very severe 
blows froma heavyhammer. The test-house 
at Dusseldorf consisted of only four rooms, 
two above and two below. The upper and 
lower rooms on the right side of the building 
were separated by a floor of combustible ma- 
terial, and these with the left lower room 
were filled with shavings saturated ;with pe- 
troleum, and in this way, care being had to 
establish a good draft, the fire burned all 
about the upper left hand room, in which 
perishable articles had been placed, including 
oil-paintings on the inner wall. After the 
fire had burned fifteen minutes the external 
walls became slightly warm, about the 
warmth of the hand, and were moist. Pres- 
ently an iron bar which extended through the 
wall became hot enough to ignite wood, but 
though the fire burned for half an hour 
longer no further change of temperature was 
observed on the outer surface of the building, 
and when the fire was extinguished every- 
thing in the test-chambcr was found intact 
not only, but although the walls were thin 
the temperature was not raised to any notlice- 
able extent. The experiment has not been 
repeated within my knowledge, and the ques- 
tion naturally arises whether the heat-endur- 
ing quality of the material was exhausted by 
the severe trial or not. My attention was 
called to it by a contractor who has seen it 
used extensively in private houses in West- 
phalia, and he spoke of it with unqualified 
approval. It would be worth while for in- 
terested peasons tu make investigations into 
a matter which is apparently of inestimable 
value, particularly where houses are mainly 
built of wood, Another fact will be of in- 
terest to house owners and builders, and that 
is that by passing a strong current of air or 
steam—I have forgotten which—through the 
slag as it runs from blast furnaces it is readily 
blown into a white, feathery substance, which 
is extremely light, and makes a fireproof and 
very excellent ‘‘deadening” for floors. The 
discovery was the result of accident, and the 
material found immediate approval and is in 
use, 

In concluding a brief reference to German 
discoveries and inventions it would be unfair 
to leave a field unmentioned which is pecu- 
liarly characteristic, and in which our Teu- 
tonic friends are perhaps unrivaled. It is 
easy to call to mind the genesis of it all in the 
old shops of the early centuries, when the 
professor of magic, with his establishment 
grimly decorated with hanging crocodiles, 
was not so respectable a personage as he is 
to-day. He tried very hard in those days to 
manufacture gold, and, though he has not 
yet succeeded, it is by no means certain that 
he is not trying in his more presentable form 
of modern chemist. Synthetic chemistry, 
however, though yielding no golden harvest, 
has produced wonderful results, and the 
German chemist is rather imprudently com- 
peting with the divine handiwork in creating 
useful materials from the original elements 
which have hitherto been only obtained from 
natural sources with pains andexpense. The 
series begins with vinegar, which was made 
from its elements by Kohle, and during the 
last ten years Graebe and Liebermann have 
succeeded in producing alizarine artificially 
instead of extrac:ing it from madder. Bayer 
has made indigo, Kohle salicylic acid, and 
constant efforts are being made, with a fair 
prospect of success, to manufacture artiticial 


quinine. 
—_ o-a>- —— 


»*, The telephone and telegraph offices at 
Eastport, Me., were burned last week. 
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Pocket Accumulator. 

An accumulator to light a lamp of 4 can- 
dle-power would not go in an ordinary sized 
pocket because you would require 4 cells, 
and if the plates are made too small the 
charge put into them would scarcely last a 
few seconds. The following is how I made 
my battery, which, when charged, lit a 4- 
volt lamp. Make a gutta percha vessel 3$ 
inches by 5 inches by 1 inch, and divide it 
into two cells by a strip 4? inches by ? inch. 
Now cut four plates, each 4$ inches by 1} 
inch, having an ear to each, from ,, inch 
sheet lead; punch as many holes in each 
plate as you can to within }? inch from the 
ear or top end. Fill up the holes, and also 
well smear the plates with a thick paste of 
red led and sulphuric acid. Now cut outa 
piece from some hard wood, 3} inches long, 
1 inch wide, and } inch thick; pierce it with 
four slits large enough to allow the ears of 
the plates to come through (two to each cell) 
and also, where convenient, two holes should 
be made and fi ted with glass tubes for the 
purpose of filling the cells. As soon as the 
red lead has become hard, place the four 
plates in their positions, and solder the ear 
of one plate to the ear piece of the next cell. 
This will leave one free end from each cell; 
to these a wire or terminal should be soldered. 
You can now cement on the top, and cover 
all over except the glass tubes with a com- 
position of 1 of melted pitch and 2 of gutta 
percha. Having filled the cells three-quar- 
ters full with dilute sulphuric acid, connect 
the wires on a bettery or small dynamo, 
charge, discharge, and reverse every three 
hours, and let the last charge remain in all 
night. Do this till you find your accumula- 
tor will ring a bell with fifteen minutes 
charging for about ten. Then only charge 
one way, and mark the ends in some way so 
as tv know where to connect one next time 
for charging. This battery, when com- 
pleted, will light a 3 or 4 volt lamp well 
during intervals for about two hours. My 
battery, which is exactly simllar to the above, 
was formed by a 10-cell Daniell telegraph 
battery, and took a little more than a fort- 
night. Never charge your accumulator until 
within an hour or so of its being wanted fer 
use, as it will run down a little by short- 
circuiting owing to the dampness of the 
inside. To show how long the charge will 
rem.in in such a small battery, I charged my 
accumulator last Monday evening and let 
it alone till Friday morning, when it con- 
tained sufficient energy to light a lamp for 
about 30 seconds. I forgot to say that before 
putting the plates in the cells for good, a 
piece of india rubber should be placed be- 
tween the plates as well as a piece on the 
two outsides, and held by a piece of asbestos 
fiber, not india rubber rings, as they rot and 
fall to pieces in time. This prevents the 
plates from touching each other, as well as 
keeps them from shaking from side to side.— 
English Mech nie. 

——__ ao —__—___ 


Well-Fitted Electrically. 

The largest steam pressure craft in the 
world, the Alva, belonging to Mr. William 
K. Vanderbilt, was launched from the yards 
of the Harlan & Hollingsworth company last 
week. Work was begun on the vessel in 
early April, and at the request of the owner 
was pushed to completion within this last 
month. There will be electric lights 
throughout the ship, with speaking tubes, 
telegraphs and telephones leading to and 
from all points. These will be regulated by 
Sir William Thomson’s magnetic compasses. 
For the fire engine pumps, electric dynamo, 
iron coolers, ice machine, special engines and 
machinery will be available. The deck 
boats and steam launches will be built of 
cedar, finished with teakwood and brass 
trimmings. The engine is of the compound 
surface condensing type, having three cylin- 
ders and three cranks. They are of the same 
type and style of marine engine as that of 
the fast Cunard line steamers Aurania and 
Etruria, and, like the latter, was designed 
in England, but built here. The diameter of 
the high-pressure cylinder is 32 inches, while 
that of the low-pressure registers 45 inches. 
The stroke of the piston is 3} feet. The two 





7 
large Scotch steel shell boilers have nearly 


5,000 square feet of heating surface, and will 
supply steam at a working pressure of 100 
pounds to the square inch. The propelling 
power will be found in a four-bladed screw- 
wheel, cast out of phosphor bronze metal, 
and having a diameter of 13} feet. The 
vessel's speed will be about thirteen knots an 
hour. The vessel, when ready for sea— 


about December 1—will be commanded by 
Captain Henry Morrison, who for many 
years has acted so faithfully in the service of 
the American line between Philadelphia and 
The total cost of the vessel is 


Liverpool. 
$650,000. 


An Electric Hat. 

An ingenious application of the electric 
current to curative uses has been patented by 
George Litchenfeld, wigmaker of London. 
The apparatus consists of a very small bat- 
tery—the largest size weighing only about 
three drachms—of the kind known to elec- 
tricians as the chloride of silver terminals. 
It can be placed inside the lining of an ordi- 
nary silk hat, with the flat terminals outside 
the lining, so that when the hat is put on 
a current of electricity passes between the 
terminals and diffuses itself all over the 
wearer’s head. The battery, though small, 
|has considerable electro-motive force, the 








Fie. 





2.—DIsTRIBUTION Box, wired Case REMOVED. 


Fic. 1.—New Mvtriecte Sertes DistriputTion Box or THE ScHUYLER Execrric Co. 


The Meter Out of Order. 

Considerable consternation was caused 
Tuesday at a home wedding in the Eastern 
District of Brooklyn, by the lights going 
out in the midst of the ceremony. The 
bride and groom were Miss Lola Flandreau 
and Mr. Henry Hamilton Disosway. The 
wedding took place at the residence of the 
bride’s parents, No. 272 South Fifth street. 
The Rev. J. H. Darlington, of Christ Church, 
was the officiating clergyman. As he was 


about to pronounce the couple man and wife | 


the lights, of which there were many, sud- 
denly went out. Candles had to be pro- 
cured before the ceremony could be con- 
tinued. It was supposed that some enemy 
of the family had tampered with the gas, bu’ 
it was found. on examination, that the meter 
was out of order. 


|current being sufficient to ring a small bell 
|or work a small induction coil. Mr. Litch- 
| enfeld claims for his apparatus that when ap- 
plied to wigs or other head gear it proves a 
| perfect cure for nervous headaches, neural- 
|gia, etc. It isalso claimed that the current 
lof electricity will stimulate the growth of 
the hair and cure baldness. If the latter 
| statement be true, the inventor must surely 
|be a most disinterested wigmaker ; for if 
| baldness can be prevented, is not ‘‘ Othello’s 
occupation gone”?—Pull Mall Gazette. 

on 
| ** A contract has been made by the Le- 
high Valley Railroad with the Phelps Induc- 
|tion Telegraph Company, by which the last- 
|named company will equip the entire system 
|of the Lehigh Valley with the Phelps system 
| of telegraphy, by which communication can 
|be had with moving trains. 








New Multiple Series Distribution Box. 


Within the past few years the use of in- 
candescent lights arranged in multiple series, 
or upon arc light circuit, has become quite 
an extended method of illumination. It 
was at first thought that the fact that the 
power absorbed by a group of lamps so 
supplied remained the same, whether one or 
all were burning, would be too great a dis- 
advantage to warrant the use of this method, 
but in practice this objection has proved 
itself not so serious. In stores and places 
where incandescent lights are so used the 
possibility of turning the lights on or off 
individually is only a slight inconvenience. 

It happens that often a certain area is re- 
quired to be lighted for a given time, and for 
such places where the arc light would not be 
desirable the use of incandescent lamps in 
multiple series is especially adapted. 

The Schuyler Company was among the first 
to foresee the practical application of the series 
multiple principle, and among other inven- 
tions for this purpose, the device shown in 
Figs. 1 and 2 was invented by Merle J. 
Wightman for regulating the current sup- 
plied to the separate groups of lamps. The 
invention is covered by strong patents, and 
is remarkable for its simplicity, and, hence, 
reliability, and embodies all the advantages 
for regulatiou and safety which are possible 
in such an apparatus. 

It is arranged to check any excessive flow 
of current to the lamps, whether due to the 
breaking of a filament or to an increase of 
current from dynamo. It consists essentially 
of a solenoid, its core and a series of contacts. 
lhe helix is wound with a high resistance 
coil, and a coarse wire coil. The fine wire 
coil moves ihe coil and contacts connected 
with it, so.as to cut in the required number 
of extra lamps to preserve a constant differ- 
ence of potential between the terminals of 
that group. 

The object of the main winding is to hold 
the core in the position to which it is brought 
by the shunt or high resistance coil. The 
Distributor is provided with a cutout for 
short circuiting the whole group should ail 
the lamps be turned off. 

An important feature of this Distributor is 
in the fact that it permits of a greater number 
of lamps being connected with it for supply 
than the current would ordinarily bring to 
incandescence, provided only the prescribed 
numb r of lamps is tarned on at any time. 

Several hundred of the Distributors are now 
in use, supplied from Schuyler and other 
stations and have given entire satisfaction. 

—— oe 
Wind-Motor for Electric Lighting. 

Such a wind-motor as you describe must 
be a clever thing. and if of any reasonable 
size and of sufficiently simple construction to 
avoid gettung out of repair often, would, I 
-hould think, be a valuable invention, as 
there are many places in this country where 
the wind power, during 18 hours out of the 24, 
is strong en’ ugh to charge accumulators suffi- 
ciently to make them light lamps enough for 
any ordinary dwelling-house for the remain- 
ing six hours. Do not you forego a lot of 
possible power, however, if ‘* the machinery 
driven by the moter runs at one uniform 
speed, however much the motor may vary 
in speed?” Do I understand you rightly 
that all increase in wind power after a cer- 
tain point makes no difference to the speed 
of the dynamo, or do you utilize the wind 
increase for a separately-exciting dynamo 
while keeping the speed of the charging 
dynamo constant?—Znglish Mechanic. 

ee 

—— The electrical railway system is being 
introduced in a number of cities; among 
others the city of Detroit has recently started 


one by the Detroit Electrical Works of that 
city. This railway is pronounced very com- 
plete. They use the center rail and convey 
the current to the motors which are sus- 
pended between the wheels of the cars. The 
cars are made by the Pullman Palace Car 
Company, of that city. The station is 
equipped with a 100 horse-power boiler and 
a 10x12 Bull automatic engine of Erie, Pa. 
The company now run two cars over this 
road, and they estimate the coal consumption 
for the work will not exceed 1 000 pounds of 
coal for ien hours’ work. The steam plant 
is especially adapted to this work. 
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There should not be any indications of 
shiftlessness in telephone offices or electric 
light stations. It is no more difficult to have 
these places neat and attractive than to have 
nothing in its place, and that place dirty. 








The local boards of underwriters through- 
out the country have lately adopted a most 
stringent series of rules relative to the intro- 
duction of gas into buildings, a large number 
of fires occurring from introduction of nat- 
ural gas or highly volatile water gas having 
rendered such precautions necessary. Thus 
it seems that there are other fluids besides 
electricity which are somewhat dangerous 
in their character. We are glad to see that 
our gas friends have awakened to the neces- 
sities of the occasion 


| The erste of the gas companies of | 
} . . . | 
| the United States meet in convention at the 


| Lafayette Hotel, Philadelphia, this week. 


| We trust that none of them will blow out | 
Row. | 


the gas on retiring. 








Some recent experiments by a gentleman 
|in the line of utilizing electricity for heating 
'and cooking purposes, have greatly en- 
couraged the inventor. This is working ina 
branch of electrical science in which there is 
| an unlimited field of application. 





| “Short Lectures to Electrical Artisans,” 
| is the title of an admirable work just issued 
by E. and F. N. Spon. These lectures 
| are by J. A. Fleming, and are interesting and 
| practical—full of information for the electri- 
| cal artisan and student. 

—_— 

There is no decrease the number of 
electrical patents issued each week. Instead, 
there is a larger average list of these issued 
than at any time in the past. This indicates 
good business for the patent attorneys, as 
well as activity among the inventors. 


in 





This is the time of year when the wise 
one provides himself with instructive anc 
entertaining reading matter for the winter. 
To the many thousand readers of the ELEc- 
TRICAL REVIEW this is not a hint; to every 
| one not supplied with this journal, we hope 
it will come with sudden and convincing 
force. 





There comes a report all the way from 
| India that Frederick A. Gower, the tele 
phone inventor and aeronaut, who was sup- 
posed to have been drowned from a balloon, is 
alive in Bombay, where he is enjoying life 
| with many friends. His interests, which are 
nearly all in France, are said to be taken care 
of by his brother, George Gower. This is not 
at all a likely story, yet the friends of Mr. 
Gower in this country and Europe would be 
glad to learn that he is still alive. 

—_—_—_——— 


An ordinance giving the American Tele- 
phone and Telegraph Company the right of 
| way into the city of Philadelphia has been 
referred toa committee. It is likely that the 
ordinance will pass. The American Com- 
pany has completed its lines from New 
York to the foot of Walnut street, Philadel- 
phia, and will soon be ready for long dis- 
tance work if the city grants the privileges 
mentioned, and which should in all fairness 
have been granted months ago 





At the recent Railroad Superintendents’ 
Convention, held in this city, the president, 
Mr. W. H. Stevenson, superintendent of the 
New York, New Haven & Hartford Railway 
Company, gave an illustration of the Phelps 
system of telegraphing to and from moving 
trains, which attracted general interest. Mr. 
Stevenson stated that it had been in use 
on his road for six months, and he regarded 
it as invalvable, and urged its adoption by 
other railroads. This was a splendid en- 
dorsement of the intelligent work done by 
electrician Phelps. 





Any one who cares to interest himself, 
cannot fail to be impressed with the growth 
of electrical thought and study. The alert 
mind, fond of discovery and invention, 
finds in. electrical employment a congenial 
field, in which there is constant demand for 
efficient and original workers. In every 
State in the Union are to be found earnest 
students of the science, as well as capital 
ready and willing to assist. Of course, all 
are not ‘ electricians,” who claim that title 
—a bell hanger, or a battery room attendant 
may not deserve this title so often given 
him, yet many times in these cases will be 
found original ideas and skillful service, the 
result of study and experiment. An amus- 
ing instance is recalled in which an electri- 
cian—who was a compound of electrical 
knowledge and electrical bigotry—in a con- 
vention, first resented the title of ‘ electri- 
cian, 
later, unthinkingly, stuod up to explain an 
electrical problem, so that as he stated, 


, those present who were not electricians 





might understand !” 


” given him by a delegate, and an hour 


LIGHTING THE BARTHOLDI 
| STATUE. 

Some of the daily papers of this city feel 
called upon to criticise the action of Lieut. 
Millis in making a change in the lighting of 
the Bartholdi Statue. Lieut. Millisis a thor- 
oughly capable electrician, and when the 
work is completed we are cure that his ideas 
will prove to be correct. The statue should 
be so lighted that it can be seen—not be left 
in the shadow—and this, we understand, 
what Lieut. Millis is endeavoring to 
secure. 


is 





LARGE vs, SMALL MOTORS. 

It is very generally supposed that the field 
for the transmission of power by small motors 
4 or + horse power would be a very large one. 
Large numbers of these sizes are in use, and 
when their convenience and reliability be- 
come better known the number will increase. 
However, companies which have had exper- 
ience in supplying power by electricity have 
found that the larger sizes 5, 7, 10 horse 
power are greatly in demand, and that con- 
sidering the number of horse power of the 
large motors in use, the smaller sizes form a 
small minority. 





LIGHTING COUNTRY HOUSES. 

A writer to an English contemporary of 
ours, Hlectrician, says that the owners of 
country dwellings are learning that electrical 
lighting plants are not more expensive than 
gas plants. This discovery was made some 
little time ago here in America, and once made, 
a number of suburban dwellers showed an in- 
clination to take advantage of it. Others are 
now following suit, and there seems reason 
for the belief that, before long, large country 
dwellings which are not lighted by night by 
electricity, will be an exception rather than 
the rule as now. Our contemporary enters 
into a discussion of the relative cost of 
isola'ed electrical and gas plants, and hence 
is restricted for the time to a consideration 
of electrical lighting where engine, boilers 
and dynamos are on the ground where the 
lighting is done. We would suggest, how- 
ever, that there are several other means of 
obtaining electric light for country dwellings 
which may not be employed with gas. It 
the place to be lighted is in the neighbor- 
hood of a manufacturing town, sufficient elec- 
trical energy to light up a private house and 
grounds can be generated in the engine room 
or outbuildings of a factory or workshop. 

As an instance of this, we heard recently 
that a gentleman living in the vicinity of 
Hartford, Conn., and whose name has 
escaped us, lighted up his house and grounds 
by energy generated at his mill, something 
like a mile distant. The mill, it seems, like 
many thereabouts, is not run at its full 
capacity, and hence there is more power on 
hand than is required. His house, a large 
one, had been lighted by oil, a gas works not 
being wanted because of its unpleasant odors 
and the dangers to which it is subject. 

About two hundred lamps of the incandes- 
cence order are required, each of an in- 
tensity of sixteen candles, to light up the 
house itself, hot-house, green-house, con- 
servatory and grounds, and these are now 
readily obtained without the immediate 
presence of an electric plant. The power 
that feeds the lamps is, therefore, invisible 
to the visitor, being brought by wire, as said 
before, from the factory at a distance. 

It may, perhaps, be urged that, so far as 
the relative costs of electrical lighting and gas 
are concerned, the conditions remain un- 
changed even in this case, even if the first 
has advantages in point of convenience, 
because the same horse-power is required as 
if the engine and boilers were on the grounds. 
It will readily be seen, however, that this is 
not the case, because where power is gener- 
ated in large quantities, as in the mill we 
have referred to, which probably has an en- 
gine of 600 or 700 horse-power, the cost is 
much reduced. 

Perhaps a time will come when this mill 
will be run at its full capacity, and this will 
necessitate the putting in of a small indi- 
| vidual engine. Even under these circum- 








stances, there must be a considerable saving 
over a separate plant on the grounds, because 
of the presence at the mill of an engineer and 
his assistant, etc. 

Now it can be shown that in this country, 
as in England, the cost of an isolated electric 
light plant is not much more expensive than 
a gas plant, when established on the spot 
where the lighting is needed. Hence, when 
the power for the electrical plant is fur- 
nished where there is a plethora of power, 
and where a large saving is made in attend- 
ance and in other ways, an electrical plant 
might natura:ly enough be expected to be no 
little cheaper than a gas plant of like ca- 
pacity. 

Two companies that we know of are mak- 
ing strenuous efforts to introduce these 
isolated electrical light plants in country 
dwellings, and have, we learn, met with no 
little success in their endeavors. It is notan 
easy matter to introduce a new system of 
lighting in a field where altogether different 
illuminants have been habitually used. A 
man may bave intelligence sufficient to man- 
age a large business, and yet not be suf- 
ficiently informed in electrical matters to 
know that there is less danger from elec- 
tricity than from gas or oil, so far as fire is 
concerned, and that electrical apparatus does 
not, as some people believe, ‘‘ explode.” He 
has to be taught these truths in a mild, pains- 
taking way—educated in electrical lighting 
from the ground up. It has, however, been 
discovered that when he ouce arrives at this 
happy educational condition he becomes a 
confirmed patron of electrical lighting, and 
will have no other. 





CHICAGO ELECTRICAL NEWS. 

St. Louis has some peculiar provisions in 
her electric light inspection regulations. 
The internal arrangement of wires is looked 
after by the insurance people. The outside 
wires are inspected by a city official, who 
sees that the wires are of at least number six 
B. & §S., and that these are not less than 
twenty-five feet above the walk orstreet. At 
each pole four feet of rubber hose is required 
either side the insulator. 

There are three central stations from which 
commercial lighting is done. The Brush, 
about two hundred and twenty-five lamps ; 
the T. H. the same in round numbers; and 
the Guernsey-Scudder Co., one hundred and 
seventy-five Excelsier system—a total of 
about six hundred and seventy-five lights. 
Each company is compelled to execute a 
bond of indemnity of fifty thousand dollars 
to cover any losses which may arise from the 
wires or current, in case of accident to person 
or property. 





The Wisconsin Telephone Company, has 
just made another change. The Secretary, 
Mr. Harry C. Haskins, who has but recently 
returned from Europe, bas resigned that 
position, and Mr. Henry C. Payne, ex-post- 
master of Milwaukee, has been elected to the 
vacancy so created. 

Mr. Haskins has gone to New York, where 
it is probable he will remain for some time. 

The Wisconsin Company came to the front 
with a quarterly two per cent. dividend on 
the 10th. It has come to be a dead sure 
thing when the quarter rolls round that the 
Wisconsin will pay a dividend of two dollars 
per share ; and no one ever thinks of expect- 
inga notice of dividend either. It comes, 
and that is all there is aboutit. This is num- 
ber seventeen. 





The Rocky Mountain Bell Telephone Com- 
pany paid a quarterly dividend of one per 
cent. on the first of October. 


The Inter-Mountain, published at Butte 
City, Montana, says the articles of incorpor- 
ation of the Rocky Mountain Telegraph 
Company were filed to-day in the Recorder's 
office. The capital stock of the company is 
half a million, divided into five thousand 
shares of $100 each. Butte will be headquar- 
ters. Lines will be run to Medicine Hat, via 
Deer Lodge, Helena, Benton and Fort Assin- 
abome, and also to Grand Forks and Fargo, 
Dak., Cheyenne, Salt Lake, San Francisco, 
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Portland, and Victoria, B. C. This enter- 
prise is a portion of the Mackey scheme. 





The United Electrical Compavy, of Salt 
Lake, has just finished the wiring for the 
Denver & Rio Grande Western Railway 
Hotel, at Green River, Utah, for incandes- 
cent lights. Brush machines will be used. 
The same enterprising young firm has placed 
an annunciator in the same hotel, which is 
on the very border land of civilization, and 
Mormon civilization at that. 


The signal service department reported a 
storm as entering the Gulf of Mexico on 
Saturday night, the 9th instant. It took 
things rather leisurely, and arrived at Gal- 
veston the second day, and gradually in- 
creased in severity, until its rate was forty. 
five miles an hour. Fortunately for the city, 
the high tide prevailing, supposed to be the 
tail end of a hurricane which was playing 
havoc in the West Indies, the wind was 
from the northward, and to some extent 
counteracted the damage of the incoming 
swell. Some fifty large steamships and 
vessels were pounding heavily on the 
wharves unable to get away. 

The tracks of the Gulf, Colorado & Santa 
Fe Road were washed away, and the street 
car tracks on the gulf side were completely 
wrecked. During the day the barometer fell 
sixty points. 

New Orleans had a taste of the storm, and 
towns on the Mississippi coast report gales 
on the sound. 

The telegraph office at Fort Morgan, at the 
entrance of Mobile Bay, was flooded, and 
the operator reached dry land by swimming. 
And an old operator standing here remarked: 
‘*Another argument against female oper- 
ators. If that had been a woman, I skould 
have had to pay Joe Uhrig a dollar for the 
T. M. B. A., dont you see?” 

By the morning of the 15th that storm, or 
some other, broke over Chicago with great 
violence. 

The storm reached its culminating point 
about noon, when the wind rate was thirty- 
six miles an hour, and the barometer had 
fallen lower than ever before known here— 
29.089 inches. 

Telegraph wires were all at sixes and 
sevens, and subsequent accounts show that 
Chicago was only one of many towns which 
suffered. The Western Union people here 
say it was the most general wreck of wires, 
etc., they had known for years. The com- 
paratively dry weather helped materially in 
getting things going again. 

Cuicaco, Oct. 18, 1886. 








BOSTON ELECTRICAL NEWS. 

Mr. Frank Ridlon, agent for the Brush- 
Swan Electric Light Company, owing toa 
need for more spacious quarters, necessitated 
by a rapidly increasing volume of business, 
has removec his office from No. 22 to No. 24 
Rogers building, 209 Washington street, 
Boston. 


The Sprague Electric Railway and Motor 
Company have started a passenger elevator 
for Zinn & Company, retail dry goods. The 
motor is 5 horse power, and the elevator run- 
ning 90 feet per minute can carry 12 passen- 
gers. When the car descends a large portion 
of the current is returned to the line. To 
show the large number of uses for which 
these motors are being used I mention a few 
of the purposes for which motors have re- 
cently been put in : Bigelow & Rennard, jew- 
elers, } horse power for buffing ; Lewis News- 
ton, 146 Oliver street, 1} horse power, sewing 
machines; Kaufman Bros., 157 Kingston 
street, } horse power, sewing machines ; Day, 
Kallaban & Co., 80 Summer street, 1} horse 
power, sewing machines; James §. Stone, 
2 heavy freight elevators. Printing presses, 
buffing wheels, ventilating fans, lathes, and 
almost any variety of machinery can be seen 
in operation, the motive power being auto- 
matic Sprague motors. 

Boston, Mass., Oct. 19. 





How would an electric elevated railroad on 
Broadway strike the citizens of New York? 
Such a scheme is said to be receiving the at- 
tention of a number of capitalists. it might 
be well, also, to have a few capable electri- 
cians connected with the work. 





The Latest Story About A. Gower, the 
Telephone Inventor and Aeronaut. 

As strange and startling as was the story of 
the disappearance of Frederick A. Gower, the 
telephone inventor and aeronaut, is the in- 
formation of his reappearance alive and well 
in Bombay, India. Gower, who wasa news- 
boy, and subsequently editor of the Press in 
this city, left his newspaper desk when the 
first public exhibition was given here of the 
telephone. He contracted with Prof. Bell 
to deliver lectures throughout the country, 
and afterwards took the French capital as his 
field for introducing the telephone into popu- 
lar use. Soon after reaching Paris he amass- 
ed a fortune. His telephone enterprise 
thrived, and he soon became the patentee of 
several of the most important improvements 
that have helped to make the telephone so 
valuable an instrument. 

Having satisfied his thirst for discovery 
and invention in this direction, Gower set to 
work experimenting with machinery for 
aerial navigation. His ideas were found 
good in many respects, but they did not differ 
materially from many others that had been 
tried in the Franco-Prussian war. Finally, 
after many ascensions in different parts of 
France, with all of which he claimed to be 
perfectly satisfied, he made extensive prepar 
ations for ascending in a monster balloon from 
Dieppe. A.:1 of his appliances for aerial nav- 
igation were adjusted. The ascension took 
place. The machinery apparently refused 
to work as Gower had claimed it would. 
The wind was out to sea that day, and Gower 
had persistently argued that he could face the 
wind and that his air ship could go to wind 
ward as well as to leeward. French scien- 
tists jeered at this claim, the balloon went 
out to sea and the only vestige of the big air 
castle that was ever found was the basket, 
which was picked up on the coast many 
miles away. Gower was given up as lost. 
He had, not very long before, married Mlle. 
Nordica, the prima donna, who, however, 
did not live happily with her rich American 
husband. 

Now comes the story that on Malibar Hill, 
in Bombay, the vanished American is living 
in good health, while his brother, George 
Lewis Gower, is in France taking care of his 
interests. Gower, it is said, isa great friend 
of a handsome Indian princess, and is the 
lion of a very lively European society circle. 

PROVIDENCE, R. I., Oct. 16. 

a 
Welding by Electricity. 

In your issue of the 17th inst., writes J. B. 
Duncan to the London Electrical Review, I 
read with much interest an article on weld- 
ing by electricity, in which is described a 
method as carried out by Professor Elihu 
Thompson, of Boston. 

I desire, with your permission, to draw at- 
tention to the fact that I applied, fully 18 
months ugo, the well-known principle that 
there is greater electrical resistance at a break 
than at any other portion of a conductor, 
and consequently increased temperature at 
this point, to effect the welding or fusing of 
wires together. Since then I have repeatedly 
(as well as our workmen) fused or welded 
wires together for incandescent lamps. The 
practical application of this well-known fact, 
and one which commends itself to manufact- 
urers and users of incandescent lamps, con- 
sisted on my part of welding the ends of 
broken platinum loops of incandescent lamps, 
by this means rendering otherwise useless 


lamps valuable. The apparatus I employ for 
performing this operation 1s more primitive 
than that of Professor Thompson, but the 
principle is the same. It consists in fastening 
to the whole loop of the lamp a flexible ter- 
minal of dynamo (either alternate or direct) 
of sufficient electromotive force to render the 
(filament ?) incandescent. I then bring the 
ends of the defective loop in contact with 
each other, at this contact complete the cir- 
cuit through the filament by touching the 
other terminal of the dynamo, I then break 
circuit at this contract and a welded or fused 
junction is effected. A 

The heat necessary to fuse the platinum is 
so completely localized to the joint that no 
damage is done to the glass of the lamp. 
The welding is more easily done with low 
than with high resistance filaments for the 
same size of wire, as is evident. 





A Cement for Iron Pulleys. 
Editors Electrical Review : 

I have noticed in your columns some val- 
uable receipts under the head of Practical 
Information. 

I enclose you a receipt for a cement 
for covering iron pulleys with paper, 
which may be of value to many of your 
readers, as it will do away with the 
annoyance and trouble of slipping belts. I 
covered a 36 inch pulley 14 inch face with 
this receipt six years ago, and it is running 
to-day as good as the day it was put on. 

Take 10 pounds of wheat flour and mix 
well with cold water until stiff ; have kettle 
of boiling water ready, put paste on the fire 
and pour on hot water. Keep stirring so it 
does not stick to bottom of kettle ; let it cook 
until it becomes stiff again, then take it off 
the fire and while hot add 10 cents worth of 
muriatic acid, 10 cents worth of carbolic 
acid and one tablespoonful of powdered 
alum (dissolvealum in a little water) ; mix all 
thoroughly and let cool. Use No. 100 straw 
board cut in strips to suit face of pulley, 
dampen one side of paper a little with a 
sponge, apply paste to opposite side or dry 
side, then lay it evenly on pulley and scrape 
all surplus paste out by rubbing. Be careful 
to break joints. Twoor three layersare suffi- 
cient. Clean the face of pulley of all grease, 
with concentated lye. (Keep in a cool place 
and it will keep sweet for a year.) 

Respectfully yours, 
Geo. 8. Nickum. 

Dayton, Ohio, Oct. 11, 1886. 

-_-  — 
Static Induction of Brain Tissue—A 
Pointer. 

A hitherto unpublished paper of Bourseul 
[=in English ‘‘ for No. 1 every time”), often 
spelled with the sonant instead of the surd. 

Bourseul was an officer in the French 
army, and among his numerous bundles 
of correspondence from the fair sex, tied 
up in red} ribbon and labeled ‘“ Ahdeu- 
me’s flirtation, to be opened after death,” 
there were found a number of papers on sci- 
entific’subjects. Now, as some persons had 
denied to him the full honor of making one 
of the most valuable inventions of the age, 
we, his heirs and assigns, do hereby publish 
the following, that no question may be raised 
as to priority, ete: 

In considering the processes of the human 
mind, it occurred to me that by the vibra- 
tions of organized elastic cellular tissue we 
think. If it be possible to transmit these vi- 
brations or reproduce them at a distance 
upon the brain of some second person, the 
problem of thought transference would be 
accomplished. It has occurred to me that 
the wonderful communications from spirits 
through the person of the medium are accom 
plished by the variations in the static charge 
of the brain tissue. The value of the inven- 
tion I describe would be beyond conception. 
By its use we could receive the thoughts of 
our friends and know just when they wanted 
us to accept their invitation to dinner, and 
when we had better end our call ; the insin- 
cerity of the repentant bad boy would not 
save him from a flogging ; and Matilda could 
not deceive her pa when be asked her if Jo- 
sephus kissed her over the garden gate the 
night before ; the work of councils exam- 
ining a candidate for a pulpit would be les- 
sened. In fact, a new era would dawn upon 
the world. F. M. G. 








It is often deemed sufficient to smooth off 
edges of dynamo brushes with a file. This 
is not the case. Any roughness in the brush 
tends to wear the commutator unevenly. 
Grinding and polishing on band wheels gives 
an excellent bearing surface for brushes. 
While on the subject we might say a word 
on the case of commutators. Emery in any 
shape should not be used in smoothing the 
surface, for small particles will imbed them- 
selves in the insulation between the segments 
of the commutator, and the brush will be 
made rough, and a rough brush wears the 


commutator. The finest files alone should be 
used, There is great danger in using a 
coarse file of short circuiting one or more 
sections of the armature, and thereby sections 
are likely to burn out. 
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To Dissotve SILVER AND GoLp.—Silver 
may be dissolved in nitric acid, and again 
reduced to a metallic state by adding copper, 
after removing excess of moisture by evapo- 
ration. Gold can be dissolved in warm 
nitro-muriatic acid, and it may be recovered 
or reduced to a metallic state by precipitating 
with copperas and then meltiag the pre- 
cipitate in a crucible. 





Enough is as good as a feast. Manya 
bearing in accurately aligned shafting has 
been known to heat even when supplied 
with abundance of oil. The trouble often 
arises from the oil hole filling up so that the 
air cannot escape. All oil now added runs 
off the outside of the bearing. If a very 
small amount be fed, say, 1 drop in 8 min- 
utes, the oil hole will be never filled and the 
air can escape as the oil enters the bearings. 





Prof. Hughes has shown that a stranded 
iron wire cable has less self-induction than 
one of the same mass of metal formed into a 
solid wire. The explanation of this is that 
the circular field of magnetic force around 
the axis, which exists inside the wire as well 
as outside, is not as strong in the interior of 
the stranded iron cable as in the interior of 
the solid iron rod. The stranding reduces 
the magnetic permeability along lines which 
are circles described around the axis, and 
hence reduces the self-induction. 





The form which an electro-magnet should 
have depends upon the nature of the opera- 
tions it is used to perform. A design of an 
electro-magnet, which is very suitable for 
some purposes, is not suited at all for others. 
Supposing it is desired to make an electro- 
magnet which shall be capable of rapid 
changes of strength, or possess small residual 
magnetism, it should be made of very soft 
Norway or Swedish irop, and have the form 
of a short, stout bar, rather than a long, thin 
one. The reason for this is that the ends or 
poles of a magnet exert a depolarizing action 
upon the mass of the interior of the magnet. 





The gramme is the standard of mass; 
453.59 grammes are equal in weight to one 
pound avoirdupois. Centimeter is the stand- 
ard of length; 2.5 centimeters make one 
inch, nearly. A unit of force is a force 
which can impart a velocity of one 
centimeter per second to a mass of one 
gramme after acting upon it for one second. 
This unit of force is called one dyne. A 
fcrce of one million dynes is called a mega- 
dyne, and the weight of 2} pounds, say at 
L»ndon, is about a megadyne. If two poles 
placed one centimeter apart attract each other 
with a force of one dyne, they are said to be 
unit poles. The square root of the number, 
which expresses the attraction in dynes be- 
tween two equal magnetic poles laced one 
centimeter apart, isa measure of the strength 
of each pole. 





It is often necessary to be able to measure 
the magnetic field in an air gap in between 
the poles of an electro-magnet. The best 
way to do this is to take a length of covered 
wire and muke a loop at the middle, or to 
take a small flat coil of wire and twist to- 
gether the leading wires. This coil or loop 
should be placed in the magnetic field to be 
measured, and the ends of the leading wires 
attached to a galvanometer having a very 
freely-suspended needle. The loop is to be 
held so that its plane is perpendicular to the 
lines of force of the field. On snatching 
away suddenly the coil or loop, all the lines 
of force which passed through it are cut 
through or removed from it, and the removal 
of these lines creates an induction current in 
the loop, which evidences itself by making a 
sudden swing of the galvanometer. If a re- 
flecting galvanometer is used, and if the 
swing of the needle does not extend more 
than a few degrees of arc, the strength of tbe 
field is proportional to the extent of ampli- 
tude of the swing. In order to obtain abso- 
lute measurement, the same experiment must 
be performed by nso J the coil or loop in a 
——— field of known strength. This can 
be done by holding it in the interior of a helix 
of wire traversed by a known current. 
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** Yes; who 
is it ““Mrs. Merony: Oh, doctor, what 
shall Ido for baby? He has swallowed a 
dime.” ‘ Well, you surely don’t want to 
spend $2 to get a dime, do you?” and the 
telephone ceased to work. 


x» “‘Is that you, doctor ?” 


9” 


»*, Eighteen different telephone girls 
employed in the Hartford office have been 
married during the last three years to some 
of the subscribers on the line. It would seem 
to be a woman’s voice more than her looks 
which catches on. 


«*« The Morning News, of Savannah, Ga., 
knows a good thing. It has in daily use 
three telephones—one for the business de- 
partment, one for the editorial rooms, and 
one for the jobdepartment. And we venture 
the guess that each telephone pays for itself 
twice over during the year. 


»*» The telephone exchange in Kansas 
City, Mo., is increasing at the rate of 50 
subscribers a month, 1,700 now renting 
telephones of the company in that city. Mr. 
D. B. Macquarrie, manager of the exchange, 
is now 1n the East, where he has a number of 
electrical friends. He is a gentleman of ex- 
tended experience in telegraph and telephone 
construction work. 


«*, The heavy wind storm in various parts 
of the United States last week did consider- 
able damage to telephone lines in Chicago, 
Detroit, Buffalo, New Orleans and other 
cities. In New Orlkans, five of the large 
poles of the Great Southern Telephone Com- 
pany were broken off at the base, and the 
wires became badly tangled. In the same 
city, the electric light, telegraph and district 
wires all suffered from the storm. 

«* Commissioner Flower, of the Subway 
Board, states that a contract has been made 
with the Metropolitan Telephone Company 
to carry its wires at a yearly rental of $5 
a mile. The cost of maintaining the West- 
ern Union wires in this city is estimated at 
about $20 a mile. Mr. Flower was of opin- 
ion that the Western Union Company would 
soon see the practical economy of using the 
underground conduits and cease its opposi- 
tion to the Commission. 


«*, Lynn, Mass., is to have an under- 
ground system as soon as the authorities 
grant the necessary permit. The proposed 
route selected for laying the wires of the 
Woodward Uneerground Telephone and 
Telegraph Lines is through Munroe, Mar- 
ket, Franklin and Boston streets to Pea- 
body line, there connecting with the Salem 
branch line. The Boston connection will in- 
tersect ut Franklin street, running through 
Western avenue to Saugus line. 

«*» The Citizens’ Co-operative Telephone 
Company, of Indianapolis, is according to 
one of the officers, awaiting for the old com- 
pany (Central Union) to pull up stakes and 
move From present indications the wail 
will be a long one, as the Central seems to be 
settled for the winter and consequently for 
all time, since the legislature will probably 
undo the ineffectual iaw by which it was 
proposed to regulate the use and price of 
telephones. The co-operative company pro- 
tests that it will begin the erection of poles 
and lines within twenty four hours after the 
Bell Company is served with notice to quit. 
The old Board of Trade room has _ been 
leased for a telephone exchange by the Wal- 
Jace people, and several private lines, it is 
said, will be put up at once. This company 
claims that the Central is receiving from 
some patrons as high as $15 and $20 per 
month for telephone service, while $3 is the 
highest legal rate. 

«*, There is considerable new telephone 
work being projected in the South at the 
present time. A new line between Titusville 
and Rockledge, Fla., is being constructed. 





Decision as to Discrimination in the 
Matter of Use of Telephones. 

The Pennsylvania Corporation act of 1874 
provides, among other things, that telegraph 
companies shall ‘‘receive dispatches from 
and for other telegraph lines and corpora- 
tions and from and for any individual, and 
on payment of their usual charges to in 
dividuals for transmitting dispatches as 
established by the rates and regulations of 
such telegraph line, transmit the same with 
impartiality and good faith.” The Be! 
Telephone Company of Philadelphia, a com- 
pany chartered under the act of 1874, refused 
an application from the Baltimore and Ohio 
Telegraph Company to supply a telephone 
instrument and the necessary connecting 
wises at its office in Philadelphia, though 
the latter company offered to pay the usual 
rental therefor and to comply with all the 
reasonable rules and regulations of the 
former company. The telephone company 
set up, among other things, that it was sub- 
ject in its dealings wi'h the people of Philadel- 
phia, to an agreement between the National 
Bell Telephone Company and the Western 
Union Telegraph Company, to the effect that 
telephones controlled by the former company 
were not to be used for the transmission of 
general business messages, market quota- 
tions or news for sale or publication in com. 
petition with the Western Union Telegraph 
Company or with that of the Gold and 
Stock Telegraph Company. The Philadel- 





Fies. 1 AND 2.—Two ForMs OF 


phia Common Pleas Court granted a writ of 
peremptory mandamus compelling the Bell 
Telephone Company to furnish to the Balti- 
more and Ohio Telegraph Company the 
facilities demanded. This action was sus- 
ained by the Supreme Court of Pennsy!- 
vania (Bell Telephone Company of Philadel- 
phia vs. Commonwealth ex rel. Baltimore and 
Ohio Telegraph Company). The Court of 
Common Pleas, whose opinion was adopted 
by the Supreme Court as a correct statement 
of the law, said: The respondent cannot 
shield itself from the performance of its 
duty to serve the public impartially and 
without discrimination, by a contract with a 
party not within the State. We deal with 
parties carrying ona public business within 
our borders, under the protection of our laws, 
to compel them to comply with our laws. 
They cannot obtain immunity from their 
obligation to treat all alike by pleading a 
license from parties beyond our grasp. The 
owner of a patent may put it in public use 
or withhold it as he chooses ; but if he does 
put it in public use, then, as was well said 
by Chief Justice McIlvaine, of Ohio, ‘‘ The 
manner of its use may be controlled and 
regulated by state laws when the public 
welfare requires it. The patent gives him a 
monopoly by protecting him from the com- 
petition of other persons in the business 
secured by the patent, but it does not permit 
him to make discriminations against persons 
who are willing to pay the same rates which 
other persons are charged for the use of it.” 
= 
Telephonic Induction. 

Mr. Preece’s paper on “ Induction Between 
Wire and Wire,” lately read before the 
British Association, revealed a somewhat 
alarming extent of electrical induction. In 
Gray’s Inn Road a telegraph wire suffered 
induction from a telegraph cable 80 feet be- 
low in the ground. The complaints induced 
Mr. Preece to arrange experiments on a 
larger scale. In Newcastle induction was 
noticeable at 3,000 feet distance. Experi- 
ments on the Durham.Darlington lines, and 
two other parallel lines—the one 10} miles 





east, the other 54 miles west—proved that on 
a Sunday when all other traffic was stopped, 
a peculiar signal given on the central wires 
of 18 miles length could distinctly be heard 
at the four corners of the two other parallel 
wires, and, moreover, Morse signals were 
heard which could only come from a line 40 
miles away. Two other lines were therefore 
selected—one from Newcastle 55 mile long, 
with 10 wires; the other from Gretna, 
40 miles long, with 17 wires, the two 
being about parallel and 40 miles distant 
from one another. The wail produced by 
intermittent increasing “and decreasing cur- 
rents by means of a special commutator in 
the one line was sadly audible in the other. 
Mr. Preece did not consider these tests con- 
clusive evidence of induction, because earth 
was used as return lead, although the re- 
spective line terminals were most carefully 
insulated. Another series of experiments is, 
therefore, now being carried on, with gutta 
percha wires bent so as to form squares, of a 
side of }-mile length. Two such squares 
have been placed on the ground mile apart; 
and what is intrusted to a telephone inserted 
in the one closed circuit can be listened to in 





the other. If 
facts of this 
kind become 
known, the tel- 
ephone will not 
gain in favor. 
Cables are not 
much better. per- 
haps; signals 
given in the one 
cable to the 
Scilly Islands 
have been heard 
in the other cable 
half a mile away. 
It is further in- 
tended to carry 
a special double 
line of copper 
wire to Wales. 
Professor Silva- 
nus Thompson objected to the term induc- 
tion, which has become the household 
explanation for a good many different 
troubles. As the earth was used in Mr 
Preece’s tests, and perfect insulation is 
a practical impossibility, the lines of force 
tapped at any two points must necessarily 
indicat+ current variations. Mr. Preece pro- 
tested against having characterized the phe- 
nomena as induction phenomena. It was re- 
marked that at the electrical tramway line at 
Giant’s Causeway a telegraph wire is only 28 
feet from the conductor rail, and no induc- 
tion effects have ever been complained of, 
although the postal authorities had to be 
satisfied about a great many points before 
agreeing to have the two lines so near one 
another. A test experiment was further 
suggested. Let us take three parallel wires, 
the one for the signals, the other two on the 
same side of the first for listening with the 
telephone at the one terminal; if we have to 
deal with conduction, it cannot make any 
difference whether or not we join the two 
other wires by auxiliary wires, so that they 
form one complete telephone circuit; if it is 
induction, a difference must result. 

Mr. Preece further related how he had 
found a piece of a needle, suspected of being 
in his daughter’s hand, when Professor 
Hughes’ induction balance and Bell’s con- 
trivance, with which he localized the bullet 
in President Garfield’s body, had failed. Mr. 
Preece strongly magnetized a steel needle of 
the same size as the one which had broken in 
his daughter’s hand. Suspending this by a 
paper stirrup, he observed a deflection when 
the needle was near the hand, and succeeded 
in localizing the steel piece in the palm, so 
that an operation could be performed a fort- 
night after the accident, yielding a piece of 
the refractory needle } inch long. 





TACHOMETERS. 


———~+o- 


—— It is now claimed that an incandes- 
cent lamp which requires no vacuum in the 
| globe has been invented in Germany. The 

wire used is a mixture of conducting and 
, non-conducting elements, the latter prevent- 
, ing the former from melting. 








Tachometers,. 


The views of tachometers presented in this 
issue will interest all our readers whose busi- 
ness compels the use of speed indicators. 
Figs. 1 and 2 are both actuated by pulleys or 
toothed gear, and are designed to enable the 
number of revolutions performed per minute 
by shafting to be accurately and continually 
indicated by a pointer traveling over a suit- 
ably graduated scale or dial. The action of 
the apparatus will be understood from the 
following description: In the intermediate 
cyclindrical case rotate two suspended weights 
or pendulums of peculiar form, which are 
connected together by a strong flat spring 
coiled in a spiral. The function of this 
spring is to counterbalance the centrifugal 
force of the pendulums. The deviations of 
these pendulums are communicated by a rod 
to specially-constructed clockwork in the 
case behind the dial, and are represented by 
corresponding deflections of the pointer. 
When connected to shafting subject to un- 
steadiness, vibration or sudden shocks, the 
apparatus works with unimpaired regularity 
and precision, being so strongly constructed 
as to be unable to get out of order with fair 
usage. In Fig. 1 the dial case is capable of 
turning on a horizontal axis, and in Fig. 2 on 
a vertical axis. This enables the dial to be 
presented iu any direction as required. The 
portable apparatus is shown in Fig. 3. This 
small and handy instrument enables the rate 
of speed of shafting, making from 50 to 
2,000 revolutions per minute, to be readily 
and accurately ascertained without a watch 
or any supplementary appliance. 

This instrument is used in the same man- 
ner as ordinary counters, being connec ed to 
the sbaft whose speed is to be indicated by 
means of a three edged point that is put over 
the driving spindle of the tachometer, and 
caused to engage with the end of the shaft. 
The tachometer spindle is thus caused to 
rotate with the shaft, and the requisite mo- 
tion is thereby t-ansmitted to the indicating 
mechanism. 

The engraving represents the tachometer, 
placed in a neat case provided with a suitable 
handle, and drawn to a scale of one-third of 
the aciual size. These tachometers are from 
the well-known house of James W. Queen & 
Co., of Philadelphia, who control them in 
this country. Queen & Co. are the sole 
agents of Hartmann & Braun, and the rep- 
resentatives of Buss, Sombart & Co. 

In this connection we illustrate the tacho- 
graph (Figs. 4 and 5), controlled in America 
by the same company. These are self- 
registering speed indicators for stationary 
and portable engines. This apparatus indi- 
cates the number of revolutions actually 
being performed per minute by revolving 
shafts, and also registers or records the rates 
of speed at the same time upon a strip of 
paper, thereby enabling not only the present 
but also the past rates of speed of an engine 
or machine to be accurately ascertained at all 
times. This is especially important for en- 
gines working by night, and which are re- 
quired to run at a uniform rate, as well as in 
ail cases where it is of importance thst the 
maximum rate of speed consistent with 
safety shall not be exceeded. 

The tachograph is capable of rendering 
excellent service in connection with winding 
engines for mines and the like, as it records 
the variations in the speed during each wind- 
ing in the form of a diagram upon a strip of 
paper that is advanced at the rate of about 
three-quarters of an inch per minute. 

For ordinary applications the apparatus is 
adjusted to advance the strip of paper at the 
rate of about three-sixteenths of an inch per 
minute—a speed that is usually found suf 
ficient. 

The maximum speed recorded by the 
tachograph may be from four to four and a 
half times as great as the minimum speed ; 
thus, for example, the speeds recorded may 
vary between 250 and 1,000, 50 and 200, 25 
and 1€0 or 12} and 50 revolutions per minute, 
according to the relative adjustment of the 
apparatus. 

The distan ce between the highest and low 
est points in the curve is about one and a 


half inches, thus affording sufficient space 
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for clearly distinguishing the variations in 
the speed. 

The unwinding of the paper ribbon may 
be stopped instantaneously by a simple clutch 
arrangement without interfering with the 
action of the timekeeper and other mechan- 
ism. A considerable saving in the quantity 
of paper employed is thus effected, it being 
frequently sufficient to make a record of the 
speed at intervals only, the present rate being 
ascertainable at all times by an inspection of 
the dial. 


The United Telephone Company of the 
River Plate, Limited. 

The directors of this company submit the 
following statment of accounts and balance 
sheet for the year ending March 31st, 1886— 
Mr, Frank W. Jones being chairman and 
managing director : 

The capital expenditure in extending the 
exchange and private wire system during the 
year was £11,629 14s, 3d., making a total 
expenditure on account of plant of £92,764 
13s. 6d. 

The revenue of the company for the year 
was £25,212 4s 2d. 

The working expenses in the River Plate 
were £12,/39 14s. 11d. 

The number of subscribers, March 3ist, 
1886, was 1,522, as compared with 1,364 at 
the same date last year. 

The plant generally is in better and more 
effective order than ever before. The us: of 
cable in the place of a number of single 
wires has been introduced, and hard-drawn 
copper wire has been adopted for the longer 
lines. These and other improvements are 
effecting great economy in maintenance and 
much better service. 

The profits on sales were less than for the 
preceding year, but the receipts from sub 
scribers increased during the year 40 per 
cent. This increase was mainly attributable 
to the rise of rates from the Ist of July, 
which was made practicable by the improved 
service and the additional facilities afforded 
subscribers. 

The River Plate expenses exceeded those 
of the year before by £1,072 6s. 5d., being 
about 10 per cent.; but, as the increase of 
subscribers during the year was something 
more than 10 per cent., the same relative ex- 
penditure was maintained. Considering the 
great depreciation of Argentine currency 
during this period, the ability to retain the 
previous rate of expenditure entitles our 
River Plate director, Mr. Adolph Fels, to 
especial commendation. Although the year 
was a very trying one financially,in all the 
River Plate, the business of the company 
constantly improved. 

The advance from July 31st, 1885, to July 
31st, 1886, was exceptional and very gratify- 
It is shown as follows : 


ing. 
July 31st, July 31st, In- 
1885. 1886 crease. 
Subscribers. ,391 1,658 267 
Anpual value 
of paying 
subscribers, £21,500 £29,278 £7,778 


The rate of exchange, as in preceding re- 
ports, is calculated at par. The absolute 
value of the receipts during the year was 
greatly lessened by the depreciation in Ar- 
gentine currency. The difference, £3,230 1s., 
between the depreciated value of the balance 
of revenue and par, has been carried to 
reserve, The currency is now rapidly im- 
proving, and the outlook for the present year 
is in every respect assuring. F 

The amount written off for depreciation of 
plant for the year ending Maach 31st, 1884, 
was £3,500 15s. 4d.; for the succeeding year 
it was £3,881 14s, 2d; and for last year 
the amount written off is £4,000. For the 
convenience of showing all these sums under 
the same heading, they have been carried in 
the balance sheet to reserve for deprecia- 
tion of plant, instead of only bringing out 
the net value of the plant, as was done for the 
year ending March 31st, 1835. 

y —- 

** The Phospor-Bronze Smelting Com- 
pany, limited, 512 Arch street, Philadelphia, 
announces that, in consequence of the ad- 
vance in the price of ingot copper, it has 
withdrawn aJl quotations made prior to 
September 80 for phosphor-bronze, ingot 
metal castings and manufactured goods. It 
will be pleased to quote prices at any time 
on receipt of detailed specification of quantity, 
quality, etc. 








Underground Wires Recommended. 

The annual report of Superintendent H. R. 
Miles, of the District Telegraph and Tele- 
phone Service, Washington, D. C., sub- 
mitted to the Commissioners last week, very 
strongly recommends that the air-line system 
be abandoned. The cost o/ placing all the 
District wires under ground is estimated at 
$150.000, which is based upon laying trunk 
lines with loop or branch routes, which 
would require 500 miles of wire. Mr. Miles 
submits a schedule of streets on which he 
recommends the wires be put under ground, 
and asks that an appropriation of $25,000 be 
secured next fiscal year for beginning the 
work. He also asks for not less than ten 
new signal boxes for the extension of the 
Fire Alarm Service to the suburban districts, 


——__ > 


The Inventor of the Electric Telegraph. 

In a glass frame, hung upon the walls of 
the library in the Watt Institute at Greenock, 
Mr. Allan Park Paton, the librarian, has 
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have overcome it.” It was Sir David Brew- 
| Ster who, in 1859, disinterred the letter of 
|‘*C. M.” from the old volume of the Scots 
Magazine, adding the remark, ‘‘ Here we 
have an electric telegraph upwards of a 
| hundred years old, which at the present day 
| would convey intelligence expeditiously, and 
we are constrained to admit that ‘C. M.’ 
| was the inventor of the electric telegraph. 
Everything done since is only an improve- 
}ment.” In this article of Brewster’s, which 
| appeared in the North British Review, and a 
| passing allusion by Professor Tyndall, is 
|summed up all the honor that has thus far 
been paid to the memory of Morrison. The 
good folks of Greenock should lose no op- 
portunity of collecting all the memorials of 
| this inventor, and it is to be hoped that if 
| any one has a contribution to make to the 
| story of his hfe, either from oral tradition or 
| from as yet unpublished documentary sources, 
no delay will take place in adding it to the 
| information that hus been already garnered. 
‘Tt is no small feather in the cap of Greenock 
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placed the scraps that have been written 
about that mysterious native of James Watt’s 
town, who, under the signature of “‘C. M,” 
gave an account in the Scots Magazine, in 
1753, of an electric telegraph which be had 
invented. Not much has been ascertained 
concerning the man, but that little places it 
beyond a doubt that his name was Charles 
Morrison, that he was bred a surgeon, was 
for some time connected with the tobacco 
trade in Glasgow, devoted himself at Ren- 
frew to scientific experiments, which led the 
enlightened people of that ancient burgh to 
the conclusion that he was crazy and had 
dealings with the devil, and that finally he 
emigrated to Virginia, in the United States, 
where he afterwards died. A writer in the 
Celtic Magazine for September, who reprints 
the handful of somewhat hazy documents 
about Morrison that have been hung up in the 
Greenock Library, states that Mr. Paton, 
the librarian, ‘‘ has set himself with charac- 
teristic zeal to rescue Morrison’s name from 
the waters of oblivion that seem well-nigh to 


SELF-REGISTERING TACHOMETER. 


that, besides being the birthplace of the 
illustrious inventor of the steam engine, she 
‘can also claim for one of her sons the man 
who was the first to discover the principle of 
the electric telegraph, and to construct an 
|instrument by which messages were con 
veyed from place to place.—Glasgow Mail. 

———-_- 


Inquiry as to Cats. 

At one of the down town police stations in 
Boston, is a patrolman who is noted for his 
penuriousness, and the boys are perpetually 
endeavoring to devise some scheme to cause 
him to spend money. Early last evening a 
district telegraph boy waltzed into the station 
with a dispatch for the above mentioned 
officer, on which there was 38 cents to pay. 

| With a sigh of deep regret the officer thrust 
his band into his pocket, and after a long 
parting look of sadness, relinquished his 
| grasp on the coin. The dispatch read : 

| “Be. How are the cats on your beat?” 

| The scene that followed is beyond the 
| power of description. 


| 














..-. The Northwestern District Telegraph 
Company, of Portland, Oregon, has been 
organized by Messrs. Henry Everding, A. A. 
Honey, and A. G. Cunningham. The capi- 
tal stock is $50,000. 

.... The Pacific Mutual Telegraph Com- 
pany will soon build to Topeka from Kansas 
City, a distance of 70 miles. The company 
has applied to Judge Guthrie through their 
attorneys, Messrs. Rossington, Smith & Dal- 
las, for the appointment of a commission to 
condemn land in Shawnee County, Kansas, 
for the erection of poles, etc. Judge Guth- 
rie appointed J. B. Larimer, John H. Calvin, 
and Albert Thompson, as such commission. 


.... The annual meeting of the stock- 
holders of the American District Telegraph 
Company, of Baltimore, was held in the 
Chamber of Commerce Building yesterday, 
when the following board of directors was 
chosen: Decatur H. Miller, S. H. Adams, 
Charles D. Fisher, Robert Garrett, James 
Sloan, Jr., Judge Wm. A. Fisher, R. J. 
Bloxham, Charles A. Tinker, F. C. Latrobe, 
John King, Jr,, Wm. F. Frick and Edward 
Higgins The directors will meet next 
mouth, when officers will be chosen. 


..+- Thomas Jacobs heard footsteps on the 
roof of his house in Hudson street, Hoboken, 
at 3 o’clock in the afternoon. He found a 
young man in the act of disconnecting a 
telegraph wire which ran into a pool room 
in an adjoining building. The man was ar- 
rested, He said he was Caleb Moncrief, of 
907 Gates avenue, Brooklyn. He is an oper- 
ator in the main office in this city, of the Bal- 
timore and Ohio Telegraph Company. He 
admitted that he intended to tap the wire to 
get the results of the Latonia and Brighton 
Beach races before they reached the pool 
room, and said that he had been employed 
to do so by some betting men, whose names 
he did not know __ He was held for examina- 
tion. 

...+ The Baltimore and Ohio Telegraph 
Company has advanced both local and 
country rates. The rate to New Orleans has 
been advanced ten cents and on the city the 
rate has been made fifteen cents for ten 
words instead of ten cents. This is the 
Western Union tariff. It was said recently 
by a man whose knowledge of Baltimore 
and Ohio property has heretofore been very 
intimate that the company will presently 
restore rates through the entire country. 
This action following on the restoration of 
New York rates, and in connection with the 
fact that the construction account of the 
Garrett line has been closed through the 
country, has been taken on all hands as an 
indication of an approaching settlement of 
telegraph difficulties and a consolidation of 
in‘erests. 

...- What seems likely to be an important 
improvement in the composition of basic 
steel is now being carried out in Cleveland. 
The basic steel meu have for some time been 
laboring to remove the stigma under which 
their metal lay in that Lloyds’ Committee of 
Register had declined to insure iv their Al 
class ships built of basic plates, owing to 
want of uniformity in the metal. The 
unequal distribution of carbon was pro 
nounced the cause of the absence of relia- 
bility. It has now been determined to sub- 
stitute for the ferro manganese hitherto em- 
ployed chromium pig-iron. and by this means 
it is believed that the difficulty will be ban- 
ished. The discovery is a significant one, 
since, if by its adoption the objection taken 
to the Thomas-Gilchrist metal by Lloyds can 
be satisfactorily removed, like objections 
taken by engineers in other directions to the 
employment of basic steel for work requir- 
ing great reliability and strength should dis- 
appear, and the market for the metal be ac- 
cordingly enlarged. Chromium pig iron can 
be produced at a cost not exceeding that of 
ferro-managanese, and it is probable that it 
may by and by be produced even cheaper. 

















* * Randolph & Clowes, Waterbury, have 
started their new Harris-Corliss engine, and 
are busy changing their machinery. To heat 
their feed water they havea ational feed 
water heater. 


** To such a degree of perfection and 
effectiveness has astronomical photography 
now reached, that among its achievements is 
a photograph of the cluster in Perseus, show- 
ing stars down to the thirteenth magnitude. 
In this particular case the negative was ob- 
tained in fifty minutes with a 6.3-inch object 
glass of 83-inch focal length, the 
view being subsequently enlarged 
four times and reproduced by hello 
engraving. 

* * The mountain meteorological 
stations of Europe are said to some- 
what excel in their equipments and 
appliances anything to be found in 
the Western world. Among these 
appliances is a superior kind of ar- 
rangement, or apparatus, for the 
automatic registration of sunshine, 
the results of which are tabulated 
with reference to the period of pos- 
sible sunshine for each day, the 
record being so much per cent. of 
this total. On the mountain top on 
which the highest Austrian weather 
observatory is located, is another in- 
teresting arrangement, namely, a 
telephone wire extending from the 
very summit down to the village 
below, this wire in the summer 
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* * The English Mechanic has the follow- 
ing concerning small accumulators: ‘* You 
can make one out of the wood of an ordinary 
cigar hox, but mahogany or oak would do 
better. Soak the wood for a few min- 
utes in melted paraffin wax, made very hot 
(after having cut the pieces to required 
shape and bored all necessary holes), and put 
them together by dovetailing, or very thin 
brass screws. The right size of the latter is 
not kept at most ironmongers. You would 
have to write to Nettlefolds, or some other 
manufacturers, for them; they would be $ 
inch, and as thin as possible. Dimensions of 
box may be 6 inches hy 3} inches, by 1 inch 
outside. It must have a cover with holes for 
| the connections of plates to come through. 
To get a good light, you would almost to a 
| certainty require two cells, as I do not think 
{there is any carbon filament lamp made 


| which will light properly with only two volts. 











being suspended on poles, while in 
winter, on account of the fierce 
winds, it is laid upon the snow, the 
latter proving a good insulator, as 
the apparatus works satisfactorily 
under these conditions, The French, 
it appears, have the highest meteor- 
ological station inEurope, and their 
two largest observatories are, it is 
claimed, the best appointed in the 
world. Much is expected of the 
recently established station on Ben 
Nevis, Scotland. This mountain is 
the highest in Great Britain, and is 
close upon the sea coast, as well as 
in the track of the great south- 
westerly storms which have suchan 
important influence on the weather 
in the British Isles—a situation, 
therefore, peculiarly favorable. 


* * William P. Hunt, the pro- 
prietor of the South Boston Iron 
Works, where heavy iron cannon 
are cast, was in the city during the 
week. He bas been paying a visit 
of inspection to the great iron and 
steel works in Pennsylvania, with a 
view of enlarging his experience and 
possibly his works. He remarked 
that he regarded the Edgar Thomson 
Steel Works, near Pittsburgh, as marvelous 
in their extent and excellence. Among other 
things he said: ‘‘These works turn out 
enormous quantities of steel rails. They 
have five or six blast furnaces where they 
make the pig iron and eight or ten cupola 
furnaces for mixing the iron, besides their 
converters and other processes for treating 
the metal before it reaches the completed 
state. I watched them turning out rails 
with my watch in hand. In some instances 
they brought out a rail in twenty seconds. 
The steady average, I think, would be about 
two rails a minute. It was a marvel to me 
how they could handle all the vast quantity 
of material that was required for this work. 
They use 2,000 tons of iron ore a day, 1,000 
tons of coal and large quantities of limestone 
to turn out 1,000 tons of pig iron. In all 
they handle nearly 5,000 tons of material a 
day. It is successfully done through or- 





other, leaving sufficient space for the plates, 
which, if of plain lead, must be ‘‘ formed.” 
See back numbers. I sent in a sketch of an 
electromotor last week in reply to a query, 
but as it contained a diagram requiring a 
woodcut, it was not in time ; you will see it 
next number.” 


So 
Two Interesting Electric Light Stations. 

The central station at Milan, Italy, a view 
of which is given in Fig. 1, is running 8,000 
incandescent lights of the Edison system. 
This station is one of the three—New York 
and London being the others—in which are 
used the largest dynamos, the capacity being 
12,000 lights each. In Fig. 2 is presented a 
view of the Harrisburg station, which is a 
model incandescent station, with a capacity 
of 4,800 lights, exclusive of reserve. The 
| station, as appears, is particularly neat and 
| complete. 
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called to tea and the servant girls stuck their 
heads out of the kitchen door in a manner 
that appeared ‘ flirty’ to the youthful Kanuck. 
But thinking be was a guest of the family, 
in somewhat of a hurry, they brought out all 
the delicacies of the season. Asthe would-be 
boarder was leaving the table the mistress 
approached him and inquired whether he 
was a guest of her husband. ‘No, ma’am,’ 
replied the operator, ‘I am boazding bere.’ 
She insisted that they took no boarders, and 
he left, a supper ahead.” 
es ae 


A Talk With a Plater. 


‘*T gold, silver or nickel plate anyth‘ng 
from a lady’s pin to a brass watch,” said a 
plating mechanic. ‘‘Gold plating is cheap 
now-a-days, as compared with former years. 
What are the principal articles plated ? 
Watches, rings and other articles of jewelry. 
I will put a gold plate on a watch guaranteed 
for a year for $3.50, and not so good 
a plate for $2. Rings cost 25, 35 
and 50 centseach to plate with gold. 
If you will step this way I will 
show you how plating is done.” 

The reporter’s informant led the 
way to a rear room containing a 
dozen electric batteries to which 
were attached thin steel wires. On 
a bench were small cups contain- 
ing liquid gold, silver and nickel. 
The gold used is 24 carats fine. To 
illustrate the process the operator 
took a silver ring and after washing 
it in a preparation, twined one of 
the wires attached to the batteries 
around it. The electricity was then 
turned on and the ring dipped in 
the liquid gold. Instantly the ring 
assumed a bright ard red color and 
this was succeeded by a golden hue. 
In less than two minutes the ring 
was taken out with a sufficient gold 
plate to last a year, or at least so 
said the operator. Spoons, knives 
















































































and forks, and in fact everything 
imaginable are plated in the man- 
ner described. There is big money 
in the business, as but little gold is 
used in the plating process. 

‘*Tcan so heavily plate a watch 
that acid won’t touch it,” said the 
plater. ‘‘Bogus or heavily gold- 
plated watches are frequently 
palmed off by unscrupulous jewelers 
on customers. Confidence men often 
find a plated watch a means of 
earning a dollar when times are dull. 
Two months ago I plated a silver 
watch probably originally worth 
$10, for a customer, and charged 
him $5 for the job. A week or so 
ago he calledon me and said that 
he had pawned that identical watch 
in a Brooklyn pawnshop for $40. 
No doubt the watch was plated 
heavier in some places than in 
others, and incase the pawnbroker 
tested the watch, which is unlikely. 
he did so on the heavily plated 
parts.” 

—+-—___ 


Presentation to an Electric Light 
Manager. 


Yesterday Mr. Homer J. Goff sev- 
ered his connection with the Mer- 
chants’ Electric Light and Power 
Compiny, of Boston, as general 
manager, having already resigned 
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I tried to get such a one about twelve months 
ago, but found the best then attainable to re- 
quire nearly three volts, though sold as a two- 
volt lamp by one of the greatest electrical 
corporations in the country. Much improve- 
ment, however, may have been made since 
then. For plates, two strips of lead sheet 
about zy inch or less in thickness, one of 
which should be completely sewn up in best 
thin flannel. Box should he lined with hot 
pitch, or melted india-rubber, but if it is well 
| made, several coats of paraffin wax will do. 
| Lid must be sealed on with pitch or india 
rubber, and have filling aperture closed 
by wooden plug. You would find two cells 
the size of the above much more satisfactory 
than one box divided into two cells, and it 
would be well for you to buy or make out of 
gutta-percha tissue a small india-rubber bag to 
| hold the cell, in case of a drop or two escap- 
jing. Very neat und safe little cells can be 


STATION OF SAME COMPANY. 


| A Telegraph Operator’s Innocent Blunder. 

Many amusing mistakes are made by stran- 
| gers who stop at boarding houses in Albany 
|and forget the number at which they have 
|engaged board. ‘‘In tbe vicinity of the 
| Medical College,” a telegraph operator said 


| to a reporter, ‘are a number of houses built | 
A few years ago a young) 


| exactly alike. 
‘lightning slinger’ came here from Canada 
and secured a night position in the Western 
Union. He wandered up to Eagle street and 
engaged board by the week. After dinner 
he went to take a survey of the town, return- 
ing at 6 o'clock for his supper. 
forgotten the number of his house, but, 
looking down at a basement dining-room, he 
was convinced that he saw the same waiter 
who served up hash to him at dinner. He 
therefore ascended the steps, placed bis hat 
upon the rack in the hall and descended the 
stairs to the dining-room, where he seated 





| past two years as general manager. 
He had | 


that position, upon learning which 
the employes of the company 
and several of his friends pre- 
sented him last evening with an 18 
carat (58 pennyweight cases) gold watch, 
the works of which are of the highest grade 
made by the Elgin Watch Company. En- 


| graved upon the watch is the following in- 
| scription: 


* Presented to Homer J. Goff 
By his friends and employes of the Merchants’ 
Electric Light and Power Company, 
; Boston, Oct. 13, 1886, 
On his retirement as general manager.” 

Mr. Goff has been in the service of the 
Merchants’ Company since its organization 
some four years ago, at first as collector, then 
as assistant general manager, and for the 
; He has 
been a most efficient and fai'hful officer, and 
has made many friends during his term of 
service, and has especially endeared himself 
to the men in the employ of the company 


{under him, as the valuable gift of remem- 
| bra 
| few weeks’ vacation, will connect himself 
| with the business of the American Electric 


nce by them testifies. Mr. Goff, after a 


Manufacturing Company, of New York, of 
which his brother, Mr. Edward H. Goff, is 
resident and general manager. His friends 





ganized and systematized division of labor, | made by cutting the tops off two medicine 
but it is wonderful nevertheless.” bottles, of_such a size as to fit one within the | 


himself in a chair at the end of the table. ‘in Boston wish him the best success in his 
‘“The lady of the house had not been | new field of labor,— Boston Herald, October 14. 
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Digest of U. S. Patents on Storage 
Batteries, 





REFERENCES TO FOREIGN PATENTS OB- 


TAINED THEREON. 





(THIRTEENTH PAPER. ) 





1885. 
316,408. April 21, 1885 Filed June 25, 1883. 
W. A. Shaw, Brooklyn, N. Y. 
The electrodes are made by casting ingots 
of lead with grooves or perforations, which 
are subsequently filled with an active mate- 


rial, which also covers the surface ; such in- | 


gots are rolled, 


time until the desired thickness of plate is} 


obtained. 
The claims relate to the method of manu- 
facture as described. 





316,409. April 21, 1885. Filed June 25, 1883. 
W. A. Shaw, Brooklyn, N. Y. 

The electrodes each consist of a central 
conductor of conducting metal in the form 
of arod, upon which is threaded a number 
of disks of metal coated on both sides with 
active mater al—and between the active disks 
are placed disks of porous fabric, such as 
paper or the like. 





316,533. April 28, 1885. Filed Aug. 23, 1884. 
French pat., No. 141,499. Aug. 28, 1881. 
Belgic pat., No. 56,179. Nov. 9, 1881. 
English pat., No. 5,104. Nov. 22, 1881. 
George Fournier, Paris, France. 

The electrodes consist of rectangular me- 
tallic frames divided into subdivisions, and 
in which is placed a paste composed of a 
mixture of glycerine or glycerine acid and 
one or more metallic oxides, capable of set- 
ting when mixed therewith. The compound 
is said to be readily reducible. Such elec- 
trodes may be employed in primary or sec- 
ondary batteries. 





317,487. May 12, 1885. Filed July 5, 1884. 
French pat., No. 153,393. January 27, 1883. 

J. J. Barier, F. Tourvielle and James E. 
Legay, Paris France. 

Within a cylindrical vessel are placed a 
number of cylindrical metallic electiodes—of 
decreasing size one within the other. 

The tubes are fluted or ribbed, or may be 
formed of coiled strips. 

Within the interspaces of the fluting ribs, 
or strips, is packed an active material con- 
sisting of litharge, mastic of sugar, and platin- 
ized carbon. 


26, 1883. Filed May 3, 1883. 
English pat., No. 2272. May 24, 1881. 
Cape Good Hope pat. March 25, 1882. 
Indian pat., No. 62. April 18, 1882. 
Swedish pat. April 21, 1882. 
Victoria pat. May 1, 1882. 
South Australia pat., No. 254. May 5, 1882. 
New Zealand pat., No. 648. May 17, 1882. 
Natal pat., No. 78. June 29, 18¥2. 
Norway pat.. Aug. 15, 1882. 
New South Wales pat., Oct. 18, 1882. 
Denmark pat., Feb. 15, 1883. 
Canada pat., No. 16,553. March 21, 1883. 
J. W. Swan, Laureston, Kent, England. 
Construction s:me as U. 8. Patent No. 312,- 
599. Feb. = 1885. Filed Jan. 18, 1885. 
English pat., 380. May 24, 1881. 

Claims for the mael perforated plate per- 
se, pat. No. 312,599, covering the plate and 
active material as a whole. 


318,828. May 





320,282. June 16, 1885. Filed July 26, 1884. 
J. Du Shane, South Bend, Ind. 
The electrodes consist of tubes of lead 
having a spiral groove on the outside. They 
may be combined with an active material. 


———_-q>e—__—_ 


The new station of the Thomson- 
Houston at Elmira, N. Y., is nearing com- 
pletion. The work, under the supervision of 
G. M. Randall, is being rapidly pushed. 

—— Mr Fred. Rogers, formerly electri- 
cian of the U. 8. Company at Elmira, N. 
Y., has resigned, and accepted a position in 
the same capacity with the Thomson-Hous- 
ton Company at Fulton, N. Y. 





heat being applied at the} 


Underground Work in Detroit. 


At Detroit the Edison 
system is being put down. 


in cables, are run through them. Every 
twenty feet there is a curve in the cables to 
allow for contraction in cold weather and at 
these points are what are called coupling 
| beam It is from these boxes that the 

|single wires necessary to supply a building 
will be run through a small pipe. 
| tion can be made at any time with any build- 
jing as easily as gas can be carried into a 
|store or residence. The greater number of 
| pipes and cables leading from the depot are 





|called feeders. 
large junction boxes, located at convenient 
points, and from these junction boxes the 
supply current is carried in four directions, 
half way to other junction boxes The in- 
candescent light alone will be supplied by 
the Edison Company. The work of laying 
the pipes and cables is being hurried as much 
as possible, and owing to the unfavorable 
weather last month and the approach of the 
cold season, every fair day is taken advan- 


tage of. 
+e —____- 


Somerville Eager for the Electric Light. 
The Charlestown (Mass.) Gas Com- 
pany, whose petition for permission to erect 
poles and run electric light wires in the city 
of Somerville was tabled at the last meeting 
of the Board of Aldermen, undertook this 
week to string its wires over the telephone 
poles, with the telephone company’s per- 
mission. Finding it necessary in one or two 
instances to erect poles of its own, the gas 
company set out to do so. Its workmen 
were discovered by some one, who notified 
the Highway Committee, and the work was 
ordered to be stopped. There the matter 
rests at the present time. The Somerville 
Company, which expects to secure the right 
to put in an electric light plant, promises if 
it is successful to have the system in running 
order within thirty days. It is said that 
1,000 subscribers are already pledged for the 
\lights and that the selection of a site fora 
| central station is about decided upon. 
| me 
The Knights Were De [Electric] lighted. 
During the conclave of the Sir Knights 
held at Elmira, New York, October 12 
and 18, electric light decorations seemed to 
be the principal decoration. The most 
elaborate decoration was in front of the 
Rathbun House, being a Maltese cross com- 
posed of 32 incandescent lamps and when 
illuminated presented the most attractive 
appearance of any decoration ever seen in 
Elmira. It was desizned and constructed 
by G. M. Randall, of the Thomson-Houston 
Company. 








————_ e-a>e_—__—_—_ 

— A joint stock company with $10,000 
capital to establish an electric light plant has 
been formed at Willimantic. The Water- 
house system will be adopted. 

—— Sewer gas is destroyed by electricity 
in London under a process devised by Hart- 
ley Fewson, and the efficacy of the plan is 
endorsed by several sanitary inspectors, 
health officers and others. 

—— The Cleverly Electrical Works, Phila- 
delphia, are doing au increasing business in 
their specialties of electric gas lighting at- 
tachments, which include the automatic 
burner, the pendant argand, the patent,lift- 
over pendant, etc. 

— The Worcester Electric Light Com- 
pany has leased land and will put up, as 
early as possible, a brick building, 95x50 
feet with a monitor roof. The new building 
will be used as an electric light station. The 
engines and dynamos will be there. 

— An electric connection for chandeliers 
has been patented by Messrs. John P. Willets, 
of Jersey City, N. J., and Edwin R. Crolius, 
of New York city. It consists of insulated 


metallic rings, so held in yieldi ~ — 
communication with wires carri 

swinging portion of the Rann ty & . 
maintain an electric connection between the 
main line wires and the lamps, and also fur- 
nish an auxiliary enn of insulated ma- 
terial, insulating the chandelier from the gas 


supply pipes. 





underground leased a factory on West 30th street, New 
The pipes are | York, for the manufacture of motors. 


large-sized gas-pipes and the wires, twisted | 


Connec- | 


They carry the current to! 





—_ The Sam See Company have 


— The Armington & Sims Company, 
Providence, R. I., have received the order 
for the engine to run the electric light in the 
Bartholdi statue, in New York harbor. 


—— Ata meeting of the common council 
of Ann Arbor, Mich., last week, a report was 
adopted in favor of lighting the city by 
electricity, 60 arc lights !o be placed under 
the Thomson-Houston system. 


—— Business in the city of Erie is reported 


good by all the manufacturers, and the Bull 
Engire Co. will this month get into their new 


buildings, as it has been impossible for them | ® 


to keep up with their orders this year, not- 
withstanding they have run night and day.” 

—— The city of Alameda, Cal., is lighted 
by electricity. The plant consists of an 
80 horse-power Buckeye engine and two 
dynamos, each capable of supplying 30 
electric lights. The light is steady and bril- 
liant, and each lamp is of 2,000 candle- 
power. The residents of Almeda were well 
pleased with the result the first evening, and 
many of them sat on the sidewalk reading 
while the works were in operation. Two 
more masts are to be erected, and the system 
will then be complete. 

— The Augusta, Ga., Electric Light Com- 
pany bas petitioned the Superior Court for an 
amendment to their charter, changing the cor- 
porate name to ‘“‘ The American [!lumination 
Company of Augusta.” Under the recent 
reorganization of the Augusta company the 
American Electric Manufacturing Company, 
of New York, became associated in the busi- 
ness, and is furnishing the new and im- 
proved machinery now being added to the 
Augusta plant, and the change of name is 
made in pursuance of this arrangement. 

—- The Wainwright Manufacturing Com- 
pany, 65 and 67 Oliver street, Boston, manu- 
facturers of feed-water heaters, condensers, 
filters, expansion jvints, radiators, and cor- 
rugated tubing, have been forced, by their 
numerous orders, to enlarge their plant, and 
are erecting au addition to their factory at 
Medford, Mass., of four stories, 31x78 feet, 
which will contain machine shop and radia- 
tor and corrugating departments. Their 
former building will also be utilized as a 
machine shop, as it has been moved. By 
this change they will be enabled to increase 
their product some three or four times, and 
thus meet the demands of their rapidly grow- 
ing business. 

—— The Edison machine shop, which be- 
gan operations last week at Schenectady, 
will, as soon as all the necessary machinery 
can be put up, give employment to upwards 
of 1,000 men. The plant consists of two 
brick buildings, one 80 by 200, and the other 
100 by 220 feet. A third building, 147 by 
50 feet, will be erected. There are ten acres 
of land belonging to the property, which 
was purchased last June for $45,000—about 
half its value. The Edison company con- 
sists of Thomas A. Edison, Charles Batch- 
eller, John Krensi, H. M. Liver, Samuel 
Insull and J. Pierpont Morgan, and has a 
paid capital of $150,000. The business is 
the manufacture of machinery, sbafting, 
pulleys and hangers, and all kinds of elec- 
tric light apparatus, except lamps. 


— The Royal Electric Company, of 
Montreal, is under contract to supply the 
following gas companies with a certain 
number of lights: Ottawa, 360 lights; 
St. Thomas, 50 lights; Chatham, 50 lights; 
Moncton, 40 lights; St. John, 150 lights; 
Woodstock, N. B., 50 lights; Fredericton, 
N. B, 40 lights; Winnipeg, 40 lights. The 
following cities are also using the Royal 
Electric Company’s system: Toronto, Hamil. 
ton, St. Catharines, Dunnville, Gait, Lon- 
don, Owen Sound, Kingston, Napanee, 
Peterborough, Brampton m, Huttonville, Que- 
bec, Halifax, Charlottetown, St. Johns, New- 


foundland. The company are making ar- 
e|rangements to supply private dwellings and 
stores with the incandescent light. There 





are two systems suggested for regulating the 
consumption and cost. One is to use meters, 
and the — ° to take the consumer’s ' } 

age gas b or the past two yeurs, and be 
guided by them. 





—— The Bristol Electric Light Company, 
Bristol, running both are and incandescent, 
has its new Armington & Sims engine in op- 
eration and it gives very fine results. 


— Yund, Kyne & Kennedy will soon 
put in an electric plant in their knitting mill 
t Amsterdam. There will be 75 lamps of 
16 candle-power. 


—— Sowden, Elder & Wright have com- 
menced the installation of a Wood-American 
electric light plant at the Manchester Loco- 
motive Works, Manchester, Mass. 


— The Cleveland Electric Light Com- 
pany increase their plant regularly about 
once in six months, and have added a sixth 
engine of 60 horse.power made by the West- 
inghouse M.chine Company. 


—— At New Orleans the wires for incan- 
descent electric lighting are being put up in 
the post office, and will be extended through- 
out the entire building. The lights will 
be in operation in the building on the 9th 
of December. 


—— The contract for enlarging the Woon- 
socket Electric Light Company, Woonsocket, 
R. I., so as to use incandescent lamps, has 
been awarded to the Jarvis Engineering Com- 
pany, 61 Oliver street, Boston. It will put 
in another 150-horse-power steel tubular 
boiler se! with the Jarvis Furnace, and a 60- 
horse-power Armington & Sims Company 
engine. 


—— Thecelebrated waterfall of Teverone, 
which Horace calls ‘* preeccus Anio,” bas been 
utilized for the production of electric light 
for the city of Tivoli. Two dynamos of 100 
horse power have been set in operation, and 
others are being fitted up, and the illumina- 
tion of Rome is contemplated. The excava- 
tions and canals are conducted under the 
house of Macenas. 


—— It was to Henry O'Reilly, who has 
just died, that a New Jersey railroad forty 
years ago refused permission to erect posts 
and build a line of telegraph along its road 
between Philadelphia and New York. The 
frank and absurd reason given was that the 
telegraph would interfere with travel by en- 
ubling persons to transact business by its 
means instead of using the railroad. 


—— The New York Safety Steam Power 
Company, builders of steam engines, No. 30 
Cortlandt street, New York city, reports its 
trade as being good at the present time, and 
it is filling large orders for its engines, many 
of them being used for electric lighting pur- 
poses, This company carries on a very large 
business in its line. Its agent, E T. Cope- 
land, is well known as an authority on steam. 


— The objection to the incandescent 
light in mines that it gave no indication of 
fire-damp has been removed by placing two 
together, one of colored and the other a clear 
light. A mercury contact, subject to the 
pressure from diffusion in an unglazed por- 
celain pot, allows the clear light to burn in a 
good atmosphere, but lights the colored one 
1n fire-damp. 


— Professor Chon, of Breslau, the emi- 
nent oculist, has recently touched upon the 
influence of electric hghting on the eyesight. 
He remarks that as diffused daylight is best 
for the eye, our artificial lighting should aim 
at a similar diffu-ion. Artiticial light should 
not dazzle nor flicker, and it should be abun- 
dant without heating the eye. Glow lamps 
should never be looked at unless blurred by 
ground-glass shades, because of the intense 
concentration of light on the line of the fila- 
ment. The electric light was, according to 
Professor Chon, greatly to be preferred to 
any other for readiug or writing by, if it be 
steady and abundant. 
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INDEX OF INVEN1IONS FOR WaicH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENpING OCT. 
12, 1886. 





850,482 Electric lighting system; Philip Diehl, 
Elizabeth, N. J. 

350,515 Underground electric cable; 
Williams, Chicago, 111. 

350.519 Cut out for electric lamps; Leonidas G. 
Woolley, Indianapolis, Ind., assignor to Henry H. 
McGaffey and Chester Bradford, both of same 
place. 

350,548 Universal electric damper and fire alarm ; 
Edward A. Morley, Lee, Mass. 

850,615 Printing telegraph; Charles L. Bucking- 
ham, New York, N. Y. 

350,616 Printing telegraph; Charles L. Bucking- 
ham, New York, N. Y. 


Benezette 
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350,617 Printing telegraph transmitter; Charles 
L. Buckingham, New York, N. Y. 

350.621 Galvanic battery cell; 
New York, N. Y. 

350,626 Hotel call fire alarm and indicator ; Albert 
T. Hess and Hans A. Stoltenberg, Des Moines, Iowa, 
said Stoltenberg assignor to said Hess. 

850,634 Signaling apparatus for police telegraph * 
Lewis H. McCullough, Richmond, Ind_., assignor to 
the Richmond Fire Alarm Company, same place. 

350,644 Transmitter and sounder; George W 
Stewart, New York, N. Y., assignor of one-half to 
Stephen J. Cox, same place. 

350,668 Electric motor; Philip Diehl, Elizabet! . 
N. J. 

350,715 Telephone circuit; John A. Barrett. 
Brooklyn, assignor to the American Telephone and 
Telegraph Company, New York. 

350,728 Electric motor or generator; Frank EF. 
Fisher, Detroit, Mich. 

350,754 Regulator for dynamo-electric machines : 
Osborn P. Loomis and Henry W. Cooley, Lynn, 
Mass, 

350,772 Telephone transmitter; George L. Roberts 
Boston, Mass., assignor to the American Bell Tele 
phone Company, same place. 

350,790 Railway signal; Pierson J. Wicks, Green- 
point, N. Y. 

350,804 Fire alarm telegraph system ; Sidney A. 
Chase, Evart, Mich., assignor of one-half to William 
R. Mapes, same place. 

350,823 Apparatus for protecting safes and vaults 
Joseph Fleckinger, Allegheny, Pa. 

850,828 Machine for winding armatures; Lucian 
B. Jones, Bedford, assignor to the Forsaith Elec- 
trical Machine Company, Manchester, N. H. 

350,882 Multiple call-box; Charles Hermann 
NewYork, assignor to William J. Mathewson, Brook- 
lyn, N. Y. 


Luis Drescher. 





Parties Intending to purchase Elec- 
tric Lighting Machinery, 
should consult 
WwW. N. GRAY, Electrical Engineer, 
CARLISLE BUILDING, CINCINNATI, 0. 








Wanted, by a capable electrician, a position as 
superintendent or manager of an electric light 
station, arc or incandescent, or a combination of 
both; mention system. T. S. H., care of REVIEW 
Box 3,329. 





FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, WASHINCTON, 
Ter ple Court, {ana { Pacific Bulliding, 
ELECTRICAL INVENTIONS. 


A. U. FOWLER, C.E., was Examiner tn the U.S. Patent OMece 
from 18u0 to 1886,in the Interference and Electrical Divisions. 





DWARD P. THOMPSON, Solicitor of Electrical 
Patents, and Electrical Expert (two yearsMan- 
ager—successor to N. 8S. Keith—of the Pat. Agency of 
the Electrical World and Associate Editor), who per- 
sonally prepared and prosecuted, while Manager, 
every case in caveats, patents, trade marks, etc., 
submitted to the Agency, has established, as sole 
proprietor, manager and attorney, a patent office. 
No risks. Deposits to be held by the Madison 
Square Bank, New York, till the client is satisfied 
with the work; otherwise refunded. From the 
Agency’s circular, distributed just before my de- 
parture~ “We could fill pages of similar unso- 
licited compliments. We might add that since 
these letters were received we have done additional 
patent business for nearly all the above, and that 
to our knowledge we have never lost a client.” 
Write for personal testimonials and instructions, to 
E. P. THOMPSON, Temple Court, Beekman st., N.Y. 


PAINE & LADD, 


as SLDRRE SPADE, |snoRy LADD. 

Attorneys in Patent Causes | 
And Solicitors of Patents, 

WASHINGTON, D.C. 





' 


ELECTRIC SUPPLIES, 


| 
" If ATE i INCLUDING 
gp Medical Batteries, Skeleton and Box Bells, Burglar Alarms, 
ouse Annunciators, Fire Alarm Boxes, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and PACTORY: 


DETROIT, MICHIGAN. 


South Western Electrical Supply Company, 
1304 ST.LOUIS AVE., ‘‘STATION A.,” 
EANSAS CITY, MiIssouwenryi, 


Deavers IN 


Electric Light Line Construction Material and Tools. Globes and Carbons a Specialty. 


ALSO CONTRACTORS FOR ARC AND INCANDESCENT ELECTRIC LIGHT PLANTS. 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


i838 MERCER STREET, NEW YorReEz. 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 


GEORGE H. BENJAMIN, 
35 Wall St., New York. 


Consulting Electrical Engineer, 
Expert in Patent Causes, 
Solicitor of U.S. and For ign 
PATENTS for ELECTRICAL INVENTIONS. 








EDISON LAMPS. 


3g to6 Candle Power—Speciai, 135 ohm Resistance 
Lamps, Battery Lamps of 16 Candle Power, 
25 to 40 Volts. 


$1.50 EACH. 
50 percent. discount, when ordering one dozen. 
Special rates on large orders. 
STOUT MEADOWCROFT COMPY. 
82 and 84 FULTON STREET, NEW YORE CITY. 
P. O. Box, 2411. 











Fig.255 
——MANUFACTURERS OF —— 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 








THE ONLY GENUINE 


ECLANCHE QISOUE BATTERY 


IS THAT MADE BY 
THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


IF DEALERS HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 











None of the Imitations Compare with it in Efficiency. 


THE LECLANCHE BATTERY CoO. 


149 W. 18th St.. NewYork. 


Filectrical . Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :—FULL LINE =———- 





COMPLETE. 
The Porous Cell also bears Label. 


GENUINE DISQUE CELL, 
GENUINE DISQUE POROUS CELL. 
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IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 


(> ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. a3 
Cincinnati, Ohio, U. 8. A, 
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SUN ELECTRIC COMPANY, THE | MATHER ELECTRIC 00. 


woBuUI Rn, MASS. HARTFORD, CONN. 
MANUFACTURERS OF THE 


BEST SYSTEM 


Ineandescent Lighting 


ON ARC LIGHT CIRCUITS, 











es CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres't. 
WOODWARD, Sec. and Treas. N 1. PULSIFER, Gen’l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


SOLE MANUFACTURERS 
UNDER ALL THE PaTENTs oF Ricuarp H. MATHER FOR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


ALso, SoLe MANUFACTURERS UNDER ALL THE PATENTS OF 


tow Ten Dsiatin ——{eandstent Lamps and Appliances for Intandescent Lighting 


| EXECUTIVE OFFICE, HARTFORD, CONN. 


SYNCHRONOUS TIME (O., Non York Ofice 146 Broadway. Cincinnati Oe, Cals a 
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ONLY SYSTEM OF REGULATION OF CLOCKS FROM gait 
A DISTANT POINT IN EXISTENCE; LAS 


Proved Perfect by Actual Test of More Than a Year, 








Can be applied to any Clock, mechanlcal or electric, 
large or small, tower or mantel clock, and regulation 
of its rate electrically guaranteed. 

Can be used upon telephone, district telegraph, railroad 
and private lines without interference with usual business. Patented devices on small frame, ready to 
screw into any clock case, furnished at the Company’s expense, and a small annual royalty charged for 


those actually in use. ; PR o V I DE N CG E, R. I. 


Little capitalrequired, Most profitable investment of the day. 
a MANUFACTURERS OF PATENT FINISHED 


THE UNION FIRE ALARM C0, TELEPHONE & INCANDESCENT CORDS. 
5 Be. ELECTRIC LIGHT WIRE 








ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE , MAGNET WIRE, PATENT RUBBER - COVERED WIRE, 
Fire Alarm System LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
EVER DEVISED. OFFICE AND ANNUNCIATOR WIRE. 


PARIIt ULARLY ADAPTED to SMALL CITIES and TOWNS, UNDERGROUND & AFRIAL CABLES 
——Correspondence solicited and Estimates furnished. ——- 
ouR NEW New York Office: 15 Cortlandt St. 


LECLANCHE FARADIG MEDICAL BATTERY Se. Ses RENE, ene. 
| Our Leclanche Faradic Medical Battery is of a new and entirely original design, ; JOHNSON Hk AT- REGUL ATING App AR ATUS 














It isa new departure, and avoids the use of all obnoxious i: By the wee ofour Electric Valve Service, the heating of buildings to a uniform temperature is 





acids that destroy the clothes, stain the hands and make the con- complished. Rooms may be kept at any temperature desired, thereby saving fuel, discomfort, “i 
stant handling of such medical batteries absulutely dangerous. health, the cracking of wood-work, furniture and pictures, and the danger of fire by over heating. 
This apparatus applies equally well as all forms of heating and ventilating devices, the thermometer 
~ It is simplicity itself. and in ordinary use will ran ONE YEAR | in the room automatically governi the temperature. It is invaluable in Public Buildings, Private 
FARADIC WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE Residences, Business offices, Hospitals, ( ‘hurches, Schools, Conservaterien, Factories, etc. 
ened’ PENNY FOR SUPPLIES. | SEND FOR CIRCULAR “R.’ 
ESGRELLEY &CO There is no pees 4 _ or yoy ~ to be i? It | NATIONAL ELECTRIC SERVICE CO. 
_ is always ready, and does not corrode when not in use ts first 
cost and the subsequent eapense ts far lens than that of the NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 
dangerous red or white acid batteries heretofure manufactured. — 
The LECLANCHE FARADIC has three currents, is nickel- 
plated and mounted in an ornamentally covered ‘es » Gaeuendx | 
54 inches in size, and sold at the low price of 


E. S. CREELEY & CO. 


(Successors to L. G. TILLOTSON & CO.,) 


Manufacturers, Importers and Dealers in 
TELEGRAPH, TELEPHONE AND ELECTRICAL —— 
and MATERIAL OF EVERY DESCRIVTI . j 


Nos. 5 and 7 DEY STREET - - NE K. | 
| 








TO ELECTRIC LIGHT AND POW:cR COMPANIE . 


An electric motor which can be placed directly upon an are light ine 
which will do its work reliably and economicelly, and can be had at a low 
enough Cost, is a thing which the electric lighting companies and manu- 
facturing interests of this country have long ae nm pens for. The Bog | 
attempts that have heretofore been made d motor 
os gs have only resulted in machines oF. were oun ate several fatal | 
objections. 


The , 
lows Weight Ii sary fs By 9 Gatites uesteie, Motor arose or| "This Company owns the Letters Patent granted 


npoed frm So to 0 ture fod: enna cording’ to power tegred eyed to Alexander Graham Bell, March WIth, 1876, No. 
mative foree required, from 800 10 volts, acecrding to power: revenge 174,465, and January 30, 1877, No. 186,787. 
y 


95 MILK ST., BOSTON, MASS. 














sewing machines about 5 volts; coun’ 


torce 
motor rurning at 1, 500 turns per minute, with 18 amperes in field, 5 volte: own forms 
Siew.2 to 78 per cent. i,entire resistance of machine, the armature an | The Transmission of Speech by all kn 


s continuous winding; commutator brushes are arrayged sothat the ame Of ELECTRIC SPEAKING TELEPHONES infringes 


ture can be turned in either direction without in) injury of any og commutato) 

iciod””Wotors pjeoae Sees sdvgnagee se vier maniacs easy tr CHO Tight secured to this Company by the above 
thearerage amount Sete de fro Or tapte weeks Pres, Patents, and renders each individual user of tele- 
Motes, 0: Domestic Apparatus (Motor and Battery), $25. Discounte i phones, not furnished by it or its licensees, re- 
The “C & C” ELECTRIC MOTOR CO, Tribune Building, New York: sponsible for such unlawful use, and all the conse- 


auences thereof and liable to suit therefor. 
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Electrical Insulator, Water, Gas and Sewage Proof! 


CRUSHING STRAIN, 5,500 LBS. PER 


UND CONDUIT SYSTEM. 


Moorsatt ~% 
MAN-HOLE 


Z it Dall { 
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Absorbs no Moisture! Frost Cannot Affect 


SQUARE INCH—-GOVERNMENT TEST, 


It! 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 


with such wires and cables as they may adopt. 
through these ducts between the man-holes as shown in the cut. 


‘An experience of six years for Underground Drainage has shown the superiority of this materialas unaffected alike by acids and alkalies. 


t. New wires may be introduced or old ones replaced used by that city, giving perfect, unbounded satisfaction, and is now being introduced into the cities of 


St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
The cheapest and most perfect Conduit in the market 


a vesistant of moisture, and its consequent immunity from damage by frost. It has beenin use for to-day. 


i" CORRESPONDENCE 


D. H. DORSETT, Proprietor,: No. 


SOLICITED. 23 


61 La Salle Street, Chicago, Ill. 





JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET 
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LITTLE-MeDONALD CUT-OUT. 


PATENTED MAY 20, 1886. 1,000 IN USE. 








SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY CO. 


Manufacturers of and Dealers in 


RLEGTRIGAL [NSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 











We Manufacture the Celebrated Wallace Diamond Carbons| / 


for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 





THE ELECTRICAL SUPPLY CO. 
{7 Dey Street, New York. 


- NEWYORK.} 


Wellington Balt Holder 


The simplest, cheapest 
and handiest devicein ex- 
— istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 








W. RB.Santley & Co. 


WELLINGTON, 0. 


TLEPHONE STOCKS 


K 
Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 
Chicago Local Stock and Bonds. 


Ss. G LYNCH, 


| 146 La Salle Street, Chicago. 


J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


Send for Catalog 2716 to2788 Salmon St., Philadelphia, Pa. 


'A PERFECT ELECTRIC LIGHT GLOBE. 


THE UNION GLAss CoMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U.S. A,, 


a 


he 4 


2 iy 
AY, 
iy 





Brownlee & Co., T 
DETROIT, MICH. 
Cedar Telegraph Poles 


Cross Arms, Pins and Brackets, 


OAK AND LOCUST PINS, 


DEALERS IN 








| 


| 
| @atent applied for.) 











MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





ELECTRIC-LIGHT GLOBES 


PRICE-LIST. 





SEND FOR 


Consolidated Electric Light Co. 


Owning and Operating the 


-MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE 





‘ nee 206 Walnut Place. 
Mutual Life Buildin, pth ny 


4 Pearl Street, 


NEW YORK. 
\} CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 
Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 
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SAWVER-MAN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 


Consolidated Electric 


SAW YER-MAN PATENTS. 


Light Co. 


OWNERS OF THE 








GENERAL OFFICES: 


MUTUAL LIFE BUILDING, 


No. 32 Nassau Street, 
NEW YORK CITY. 











PHILADELPHIA OFFICE, 
No. 205 WALNUT PLACE. 
BOSTON OFFICE, 

No. 33 Federal Street. 








The DYNAMO of this Company is AUTOMATIC in its regulation, and will Maintain a UNIFORM 
LIGHT, with ALL or ANY PORTION of the Lights in Circuit, Our LAMP will NOT BLACKEN, and 
will MAINTAIN its CANDLE POWER, during its Guaranteed Life. 


PLANS AND ESTIMATES FURNISHED FOR ALL KINDS OF INCANDESCENT LIGHTING. 


Estimates Furnished for the 


THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 





BINDERS 


FOR THE 


ELECTRICAL REVIEW. 





a a <a. 


, 





We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW, 
Or for any other Electrical or Scientific journal 
published in this country, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in a moment, making in appearance a 
volume almost as durable as one spe- 
cially bound. The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 3329. 23 Pirk Row, New York. 





TELEGRAPH CABLES 


FOR SALE CHEAP. 


peamalliiemenes 
A Seven Conductor Cable 
at 54 cents per foot. 


A Ten Conductor Cable at 

64 cents per foot. 

_  — 

The Conductors are No. 16 B. 
W. gauge copper tinned wire, 
7 3-2 rubber insulation. 

I have also a large lot of single 
conductor wire of different sizes 
which I am selling for less than 
the market price and will send my 
list of prices on application. 

Samples of the cable and wire 
will be sent if desired. 


CHAS. H. KIRK, 


304 NEW STREET, PHILADELPHIA, PA. 
ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Anmnnuneoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 














VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efliciency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed, 


SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 








Shultz Belting Company, 
SHULTZ PATENT FULLED LEATHER GQ ELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented ppogens. ur Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC 1JGHT BELT MADE. Agents in all cities. Send for trial belt. 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the World. References furnished from 
ma 6 the - most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 
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THE 


Solar Carbon & Mfg. Go. 


(WORKS NEAR PITTSBURCH, PA.) 


The only Carbon made from Natural Gas 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 

GENERAL EASTERN OFFICE, 
55 South Third Street, 
Philadelphia, Pa. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candie Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


HARRIS-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN. 
CINE BUILT 

















E. 8. HAYDEN, Prest, and Treas. 
—THE— 


Waterbury Electric Co. 


MANUFACTURERS 


ELECTRICAL APPARATUS, 


| MAGNETO BELLS, 
ELECTRIC LIGHT and 
TELEPHONE SUPPLIES. 


i) Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 


JOEN C. FRANCIS, Secy 


OF 





WATERBURY, CONN. 


The Lane & BodlewCo. 


MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
STEEL BorLers, HEATERS, SHAFTING, PUL- 
LEYS AND GEARING. 


THE LANE & BODLEY CO, 
265 to 273 Water St., 
Cincinnati, O. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St. NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 
Bells and Electrical 
Supplies. 


The Largest Stock aud Best Variety of Main Line and Short Line Instruments in 
any American Establishment, 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 











CORLIS s Ss. 





NEW ENGLAND GLASS Works, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 





10 In.—Roughed all over 9 In.—3¢ Horizontal Roughed, 


10 In.—Opal. 


WE MAKE A SPECIALTY 


FLECTRIC GLOBES, 


OF ALL SHAPES, IN 
Clear, Roughed, or Opal Glass. 
Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








W.L.LIBBEY &SON, 
BOSTON, MASS. 
SEHND FoR PRICES. 





Poole & Hunt's Lieffel ‘urbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 


&® Special attention given to Heavy Gearing. Shipping facilities the best ia all directions. 
a 
POOLE & HUNT, Baltimore, Md. 


TIIE 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 








ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 


Chemical Works, Paper Mills, Dye Works, Coa) Mines, etc., etc. 
PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


AUTOMATIC . p BALL ENGINE CO,, 


cuT-oFF ENGINE ERIE, PA. 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. : 


Send for 


Circular & 
5 


General 
Sales Agents 


S. LHOLT & CO, ’ 
67 Sudbury St. Boston, Mass, 


KINGSLAND BROS. & 00., 
28 S. Canal 8t., Chicago, Ill. 
823 N. 2d St., St. Louis, Ho. 


TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 





















WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
S§ ABSOLUTELY HO to constant speed 
» under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 





"ROOK, HORNER & CO., Baltimore, Md. | Y. L. RICE, | 66 Kasota Block, Minneapolis, Minn. 
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D. W. Baker. 


Cc, 0. Baker, Jr. 
BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU M, 


408, 410, 412 and 414 N, J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased, 


STANDARD UNDERGROUND GABLE COM’Y. 


RICHARD A. WARING, Vice-President. 

C. H. JACKSON, Secretary. 
Warine, Mark W. Watson, Joun H. Dauzetu, 
H. Jackson. 








GEO. W gig try: SE, Jr., President. 
JOHN. H. DALZELL, Treasurer. 
Geo WeEsTINGHOUsE, JR., Ricuarp 8 
OBERT PITCAIRN, ‘O. T. Wanine and C 


DIRECTORS- 





Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


omen 7 AS DES eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. Y. City, {ctaranteea. | Hamilton Building, 91 5th Ave.. Pittsburgh, Pa. 


Cuaranteed. 


FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


Washington St., Boston, 


New York Office 67 Astor House. 





352] Mass, 


Factory, Exeter, N. H. 


New York Safety Steam Power UO.) 


80 CORTLANDT ST., NEW YORE OITY, 
Builders of 


STEAM ENGINES 


ALL SIZES, FOR ALL PURPOSES. 


High Speed, 
Engines 





Horizontal and Vertical Automatics 
Low Speed, 50 Different Sizes 
always in Stock. 
-ADDRESS:— 


E.T. CopeLanp, Gen. Agt, 30 Cortlandt St., N. ¥ 
J. H. Hovucuton, 66 Canal St., Boston. 
mu. A. Hammett, 64 So. Canal St., Chicago. 


THE ELECTRIC GAS-LIGHTING CO, 


BOSTON, MASS. 
Manufacturers and Wholesale Dealers In Electric Cas-Lighting Apparatus, Call Belis, An- 
nunclators, Burglar Alarms, and all kinds of Electrical Appliances for Domestic Uses. 
OUR NEW “SINGLE MAGNET’? RATCHET AUTOMATIC, 


for house lighting, is the most practical working Automatic Gas Burner yet produced. 
satisfaction wherever used. The extensive line of improved 


HAND-LIGHTING OR “* PENDANT’’ GAS BURNERS, 


Manufactured by this company under its increased facilities, are the finest and most popular burners of 
the kind made. First-class dealers throughout the country have them ; and the trade will find it de- 
cidedly advantageous to handle them. Our prices will be found surprisingly low. 


For New Price List just issued, please address, inclosing business card, 


THE ELECTRIC GAS-LICHTINCG CO. 
No. 45 Milk St., Boston, Mass, 








It gives great 


Louis W. BurnuAM, Vice-Prest. and General Manager. 





NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine use, 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


3 Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St ve Chicago, Ill 


W. B. DOWSE, Treas. R. E. GALLAHER, Src. 














No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 


We make a specialty of the manufacture of these hells for 
‘Telephone Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 


equaled. 
“Tose attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIND_ORE=. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEBND FOR ILtTUSTRATED CATALOGUE. 


IADUCT MFG. CO: 
BALTIMORE 


“STANDARD.” 


‘THE UNITED STATES ILLUMINATING CO, 


59 AND 6Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical ists in the installation of these well-known systems of Arc and Incan- 
| descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 
New York Post Office, 


St. Denis Hotel, Press Club, 


Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer Building, Brooklyn E. Hotel — 
Union Ferry Co., a & Muller, Turtle Bay — us Cla 
Pennsylvania R. R. Ferry, Bre om: Union Club 
| Mutual Life Insurance Coss Equitable uilding, Union Square Hot 
| Coleman House, New York Ferry Co., Brooklyn Bridge. JF others 
Hotel Dam, Tribune Building, Theodore Stewart, 
llotel Normandie. U.S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 


PARTZ JELECTRIG BATTERY (10. 


OPEN CIRCUIT BATTERY 


FOR 


ANNUNCIATORS, TELEPHONES, BELLS, IGNITING GAS, Etc, 


It hasour PATENT SLOTTED CARBON CATHODE, between two 
bars of zinc attached to a metallic cover. The carbon being slotted, 
increases the active surface and makes the battery exceptionally 
constant. 

E. ~ F., equal to any open circuit battery made. Quick to recuper- 
ate. Carbons specially prepared No creeping of salts to destroy 
connections. 











Price, $1.25 per cell. Liberal discount to the trade. 


1723 CHESTNUT STREET, 
PHILADELPHIA, PA, 


No. 








SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SW.iItTCcHes, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND 





Handle Removable. 





Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


im 32 Frankfort Street, 
' NEW YORK. 


ELECTRIC LIGHT SCARF PINS, 
FROM $3.00 AND UPWARDS. 


The most pleasing novelty out. “B” Batteries 
forexperimenters. Electric Motors for Turntables, 
Small Fans, etc., very low. 


New Constant Battery, for House Lighting, 
Night Lights, Etc., Etc. 


Send stamp for illustrated circular = price list. 
ACME SUPPLY CO. 
No. 2 College Place, New York. 


H. M. RAYNOR, 


No.25 BOND ST., : 











SHEPARD’S CELEBRATED 
Screw-Cutting Foot Lathe, 











NEW YORK. CAP LATHE, $125. 
Established pant and Power Lathes, 
1859. rill Presses, Scrolls, Saw 


ae Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. dress, 


wee. 1. SHEPARD, Agt , 
134 E. SECOND STREET, CINCINNATI, O.- 


LEATHEROID. 


The A... Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 


poses, ng less than any other Insulati t 
oy a ALD A u ng material of its class. Furnished in Sheets 


EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 











THE SHAW & CEARY 
Electric Vibrating Gas Burner, 


For Churches, Halls, Theatres, Show Windows, Hotels, Private Dwellings, &c. 


? RICE, $2 00 each. Sample sent by mail on approval. Send for descriptiv circular with t 
anufacturers of E a ‘al ical Appliat.c es. Special Too's and Light ae. a 
ode and Experimental work a Specialty. 


SHaW & GEARY, 53 and 65 North 7th Street, Philadelphia, Pa. 
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Executive Offices, Mutual Life Building, had orenewey. New York, U.S. A. 


OFFICERS: 


EDWARDS d. GOFF, President and Gen'l Manager. 


L. M. BATES, Vice-President. 


H. E. IRVINE, Secretary and Treasurer. JAMES J. WOOD, Electrician. 


GENERAL AGENCIES. 


AMERICAN ELECTRIC CONSTRUCTION CO., 146 Broadway, N. Y., New York State. 


ST. PAUL GAS COMPANY, St. Paul, Minn., State of Minnesota, 

CITIZENS GAS LIGHT CO., Jacksonville, Florida, State of Florida, 

SOWDON, ELDER & WRIGHT, 131 Devonshire St., Boston, New England States 
(except Connecticut). 


Pee -2.ee+—___~ 


PITTSBURGH ELECTRIC CO., EUGENE INGOLD, Gen’l Manager, 213 Wood St., 
Pittsburgh, Pa., Western Pennsylvania, Ohio, Kentucky, and West Virginia. 

J. M. CHIPMAN, 19 North Pennsylvania St., Indianapolis, Ind., State of Indiana, 

MARKLE ENGINEERING CO., Detroit, Mich., State of Michigan. 


AMERICAN SYSTEM OF ELECTRIC ARC LIGHTING. 


This system of Electric Lighting is the development of a series of inventions and 
discoveries of James J. Wood, Electrician of the American Electric Manufacturing 
Company, of New York, who has devoted himself to the discovery of new and original 
methods by which an improved system of are lighting, with perfect auto- 
matic regulation, superior in electrical efficiency, more economical in construction and 
operation than other systems, could be obtained 


The cost of oil and Commutator Brushes is reduced to a Minimum, one set 
of Brushes lasting for months without readjustment. 

The general care and expense of running and maintenance of the American Machine 
and Lamp is far less than in any other system. 

The absolute safety of Armatures from burning (the great difficulty 
with other systems, and which makes maintenance so expensive), is a feature of 








Mr. Wood has succeeded in his efforts, and has produced 


Machine, manufactured in various sizes, with 
capacity of 1 to 50 lights of 2,000 candle- 
power cach, which is superior to any Dynamo 
Electric Machine ever before invented, and 
which stands the severest tests to 
which such machines can be sub- 
jected. 

Mr. Wood has also invented a set of Lamps 
which are perfect in their electrical and 
mechanical construction. In operation they 
are free from hissing and frying 
noises, and do not cut out of circuit, 
or allow the carbons to slip by and 
extinguish the light—defects so objectionable 
in other systems, 

&@ The AmERIOAN Company cordially in- 
vites investigation of its System by 
Scientists, Electricians and Me- 
chanicians, as well as by all who contem- 
plate buying or using Electric Light Appara- 
tus. 


THE SPECIAL ADVANTAGES 


claimed for the AMERICAN System of Arc 
Lighting are 


THE MOST PERFECT IN PRIN- 








CIPLES OF ELECTRICAL 
AND MECHANICAL 
CONSTRUCTION. 


For Completeness and Simplicity of construc- 
tion, Durability and Economy in operation, 
Steadiness and Quality of Light produced, 
and Perfection in Automatic Regulation, 


IT HAS NO EQUAL. 





The Wood Automatic Regulator is 
Entirely Original, Absolutely Perfect in Oper- 


ation, and is the Only Perfect Automatic Current Regulator ever invented, 
the pretensions of rival companics to the contrary notwithstanding. = - = 

The Wood Automatic Regulator is the only One made which will permit the 
vurning on and off of all the lights in circuit and allow the dynamo to run any length 
of time on a short circuit, or any number of Lamps—from one upward—on 
any size or capacity of machine without injury to the machine, and with corresponding 


diminution of power. 


A COMBINATION ELECTRIC LIGHT and GAS PLANT is sensible and business-like. 


a Dynamo-Electric 


A CHALLENCE. 


To All Whom it May Concern: 


The American Electric Manufacturing Company only makes 
such claims regarding the superior merits of the American System 
as its officers are convinced can be fully maintained in open and 
fair competition with any known system of Electric Are Lighting 
manufactured in this country. 

With a view to having this question fairly, definitely and 
authoritatively settled between the various manufacturing Electric 
Light Companies now in the market (all of whom make statements 
regarding their respective apparatus which are, and always will be, 
more or less misleading to intending purchasers until full and 








complete tests are made and the results published to the world), the 
American Company hereby offers the following 


CHALLENCE 


to any and all manufacturing Companies of Eleciric Are Light 
| Apparatus in this country, to meet in a 30 days’ competitive test, in 
all the points of superiority claimed for the American (Wood) 
Dynamo Machine and Lamp. 
Each Company entering for the test to deposit the sum of 
| $1,000 cash, in such bank as may be mutually agreed upon by the 
| contestants, as an entry or admission fee, for the following purposes, 
| wiz: 
| ist.—Defraying the expenses of the test. 
2d.—The Balance to belong to the winning company, which shall 
immediately donate it to the Charleston Sufferers. 

This challenge is made to all Manufacturing or Parent Com- 
panies of Electric Arc Light Apparatus in the United States, but is 
made with especial reference to the Thomson-Houston Electric 
Company, of Boston, Mass. This challenge is open for 30 days, from 
October Ist, 1886, at the end of which time a representative of the 
American Company will meet the representatives of such other 
companiesas signify to us their acceptance of this challenge, for the 
purpose of arranging time, place and details for the competitive 


| test. 
AMERICAN ELECTRIC MANUFACTURING CO., 
By EDWARDS H. GOFF, 


Pres’t and Gen’l Manager. 


NEW YORK, 
October Ist, 1886. 








Special Attention 


Estimates 





or prospective Gas Plants. 


given 
Factories, Shops, Railroad Buildings, and other 
Buildings where large spaces are to be illuminated. 


Furnished for building Complete Central Lighting 


Lighting alone, or for Electric Lighting, 


incalculable value in the American apparatus. 


The Wood Armature is now so constructed 
that it is impossible for it to burn out, 
or for copper or other metallic dust 
to collect on it, to form a short 
circuit, while the powerful circulation of 
air through the armature is not interfered 
with. 

The Field Magnets are constructed so that 
it is impossible to form a short circuit that will 
burn them, or in any way affect the light. 

The American generator occupies less space, 
weighs less, and requires less motive power 
than any other capable of producing an equal 
number of lights. 

There is no flashing or firing of the com- 
mutator, and consequently no loss of energy 
and wearing of the parts from this cause. Its 
commutator requires no oiling, air blasts, or 
other attention than to be kept clean. Its ex- 
treme simplicity enables it to be operated with 
less skill and attention than are required by 
other systems. 

The foregoing are bold statements, 
and we are ready to substantiate them 
in every particular. Comparison and 
competitive tests with other systems 
of Electric Lighting is invited. We 
stand ready to meet any known sys- 
tem of Electric Arc Lighting in open 
and fair competitive tests, upon all 
points of superiority claimed for our 
apparatus, wherever and whenever a 
sale is guaranteed to the winner in 
the contest. 


&& Local Electric Lighting, or Gas 
Companies, either New or Old, 
should INVESTIGATE THE AM- 
ERICAN SYSTEM before buying 
New Apparatus elsewhere. 


to installing Isolated Plants for Mills 


Stations of any capacity for Electric 
combined with established 


Some of the most prosperous and progressive Gas Companies 


in the world have successfully adopted this plan with the inevitable result of a much more profitable business, as well as making 


the gas company much more popular with its customers. 





—___—> 0 <> « 





=== CORRESPONDENGE SOLICITED. — 
ADDRESS, 


AMERICAN ELECTRIC MANUFACTURING CO. 


No. 146 Broadway, New YorE. 




















October 28, 1886 ELECTRICAL REVIEW 17 


EDISON LIGHT! 


THE ONLY PERFECT SYSTEM of ELECTRIC LIGHTING. 


MORE THAN 300,000 LAMPS IN USE. 











Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


16 and 18 BROAD ST., NEW YORK. 


The Incandescent Electric Lamp is the universally acknowledged invention of Thomas Alva Edison, and is covered by funda- 
mental patents granted to him January 27, 1880, No. 223,898; May 4, 1880, No. 227,229; and July 20, 1880, No.230,255. 


These patents, as well as some 300 additional detail and system patents, are all owned by this company. 
All forms of incandescent lamps as well as a great majority of the ‘Detail” and ‘‘System’’ devices offered by others than this 


company and its licensees, infringe the above mentioned patents, and all persons using them render themselve s individually responsible 
for such unlawful use, and all the consequences thereof, and liable to suit therefor. 


A CARD TO THE PUBLIC. 


pistes ie SAE E The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the advertising columns of 
ihe press for \he courts for the purpo:e of their legal interpretation. Mr. Edison’s carbon filament patent of 1879 covers broadly the modern incandescent lamp. The claim that this 
patent has ever been in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers 
thus establishing the fact that Mr. Edison’s great invention has been nowhere anticipate !; Ergo, a like result must follow in the United States. The straining and distorting of 
these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 
with Mr. Edison in the fruits of these patent decisions, only indicate the DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY 


By EDWARD H. JOHNSON, Vice-President. 


THe WEsTINGHOUSE Macuine Co. 


OF PITTSBURCH, Manufacturers of 


The WESTINGHOUSE AUTOMATIC ENGINE 
THE “JUNIOR” AUTOMATIC ENGINE. 


Enjoying the Largest Market of any Engine manufactured in the United States, we shall f ; share 
ot ceteantatindeaeete gi 8 urther enlarge it by a Rebate to the Purchaser of a shar 


GENERAL REDUCTION IN PRICE 


The First Reduction is now in effect, and others will follow as results warrant. All our Latest Improvements are in force. 


The “Junior” Automatic Engine. 
is a Special Design for the Legitimate Low-Priced Trade. Sizes, 15, 25 and 35 H. P. only, which we 


SELL AT A PRICE THAT CANNOT BE MET 


by the Cheapest Throttling Engines. Forged Steel Shafts and Rods. Well built and s ble. 
Absolute Uniformity of Parts. a Priced Repair List, and 200 Engines pts oo 
and our position in the trade is invincible. . : 








Se] : ——— 








AUTOMATIC ENCINE 3 es = — 
THE WESTINCHOUSE ELECTRIC COMPANY of Pittsburgh, 1s Conceded to Manufacture 


THE REPRESENTATIVE INCANDESCENT SYSTEM. Elegant details for Isolated Plants. Trained Engineers in Steam and Electrical Departments. 


Undivided Responsibility THE CONSTRUCTION OF CENTRAL STATIONS is our special field, in which we are far in advance of all 
competition. Capital Investing for Dividends will do well to close no Contracts until our System is investigated and our Proposals considered. 


Contracting Depariment for the United States in charge of WESTINGHOUSE, CHURCH, KERR & CO., 417 Cortlandt Street, New York, and 98 Fourth Avenue, Pittsburgh, Pa. 


FAIRBANKS, MORSE & CO.,Chicago. FAIRBANKS & CO., St.Louis. D.A. TOMPKINS & CO., Charlotte, N.C. 
AND FOR ENGINES ONLY, 





PARKE & LACY, - - San Francisco, Cal. | ROBERT MIDDLETON, - - Mobile, Ala. | KEATING IMPLEMENT & MACHINE COM- 
PARKE, LACY &CO., - Salt Lake, Utah. H. DUDLEY COLEMAN, New Orleans, La. | PANY, - - - - - Dallas, Texas. 
FOREIGN AGENTS: 

IMRAY &CO., - - Sydney, Australia. TOMAS C. FOLEY & CO., Buenos Ayres, J. ARCE &CO,, - - - - Mexico, Mex. 
R. ROGERS, - - - -_ Paris, France. | Argentine Republic. PAUL CIRARDONI, - Vienna, Austria. 
J.PARKER READ, - Valparaiso, Chili. F.E. AVERILL, - - - _ Delft, Holland. CARBONE & CIRARDONI, - Genoa, Italy, 


Licensed Manufacturers for Great Britain and India, ALLEY & MACLELLAN, Glasgow, Scotland. 
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Roberts-Brevoort Electric Co. (LIMITED), 


MANUFACTURERS OF 


THE ROBERTS PER-OXIDE BATTERY, 
The Roberts Dry Battery, and the Well- 


known Permanganate Battery. 

These batteries have each about 1.8 Volts. The Per-Oxide 
Battery is intended for severe open-circuit work. The Perman- 
ganate Battery is too well known to need description. Our Dry 
Lattery is something entirely new, It is put up in a sealed 
cell; no fluid to spill; can be used in any position. 
liberal Trade Discount. Send for Price List and Circular to 
Companys’ office. 

PEROXIDE BATTERY. ee TT ere 
ay PERMANGANATE BATTERY snudanes 
4 DRY BATTERY 


4No. 206 BROADWAY. NEW YORK. 


FOR SALE BY ALL DEALERS, 























- rT. SMITH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW PAT’D. os TRIC 
LAVA GAS TIP. 
The Cheapest Burner in the ‘Mar ket 
For Multiple Lighting. 
Send for prices to 
7 A. T. SMITH, 
6 West Ith St., New York 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Wiliard’s Hotel, WASHINGTON, D.C. 


THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ oll desirable qualities of E.ecrric Arc-Licurs, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the First Prize for the dest system of Arc-Lighting, and the dest Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The ThomsonrEiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New INustrated Pamphict will be sent on application, 


POWER. 


A RELIABLE TEST 


OF THE 


WATERHOUSE XYSTEM 


RESULTED VIZ: 
46 Lights on 7 mile circuit, current 9.44 
amperes (Ayrton & Perry standard.) Power 
Required, 26.62 H.P., or .568 H.P. per light, 

















A 50 H. P. Engine, same as is furnished to run 50 
full arc lights of other systems, willoperate at its 
Most Economican Port of cut-off 


90 FULL ARC WATERHOUSE LIGHTS. 


Copy of une Test sent on setae. 


THE WATERHOUSE ELECTRIC & MFG. CO. "*&nR"” 


FACTORY, COLT’S WEST ARMORY. 








CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - PHILADELPHIA, PA. 


FRANKLIN 8S. CARTER. 





New Taneve Buckeye Automatic Gur-Orr Eneines. 


1,000 
<emyemio 25 to 1,000 H. P. 


re the bined result of long experience 
with automatic cutoff regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds, 
Highest attainable Economy in Steam Consumption and 
pete 5 regulation guaranteed. Self-Contained Automatic 

t-off Engines. 12 to 100 H.P. for driving Dynamo Machines 

et SSPECIA TY.—Mlustrated Circulars with various data as 
= to practical ‘or: m Engine Construction and performance, 
froe by m: dress 


BUCKEYE ENGINE C0., Salem, 0. 








SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. *. Astor House, New York 


ROBINSON & CAREY, St 


W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, IM. 


- Paul, Minn. and PRAY MANUFACTURING CO., Minneapolis, Minn. 
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SEND FOR CATALOGUE 


——— 


Electric Bells, 


PUSH BUTTONS, ANNUNCIATORS, ETC., 


ISSUED BY THE 


" WESTERN ELECTRIC CO. 


It Contains Descriptions and Illustrations of a 
large assortment of goods in this line. 


WITH EACH CATALOGUE IS SENT A PRICE LIST OF 
Champion Electric Bells 
AND PUSH BUTTONS. 


WESTERN ELECTRIC CO. 


| ANTWERP. 
LONDON. 


CHICAGO, | 
NEW YORK, | 


CARBONS Puustieal Llectis Oa 


FORARCLIGHTING. '!0! BANKSTREET, 


Only Manufacturers using Natural Gas, WATERBURY, CONN, 
thus securing 


Oniformity, Durability & Superior Light. . . 
=| PITTSBURGH CARBON CO. tim’d. Zincs, Leclanche Zines, 


PITTSBURCH, PA. 
nections, and well amalgamated 








GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
fnsulated and Bare,  W00P AND BRONZE PUSH BUTTONS, 


BURGLAR ALARM SPRINGS. 





Direct Reaping Am-meters and Volt-meters. 





+ Plepa. Ot - ie 


wmbines High Electrical Conductivit Wy and Resist- 


ance to Corrosion with Lightness and Tenacity. 


3tandard Sizes, 16, 17, and io, stuns’ Gauge. 


ADDRESS 5 


The Phomhor-BronzeSmaing Co, Cie,» 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - Umted - States - Phosphor-Bronze - Paten‘s 
Sole Manufacturers of Phosphor-Brenze in the United States. 





| ELECTRICAL INSTRU MENTS of all kinds 
Manufactured and for sale by 
A &. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


Schuyler Electric Light 5 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are lighting. Entire free- 
dom from hissing and flickering in our Are Lights, and long lite and great bril- 
om | in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 

Prices moderate. Estimates made for lighting from Central Stations or for 

isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 





New York Office: 
No. 44 BROADWAY. 

















October 23, 1886 


ELECTRICAL 











—— 





GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 


Does not deterio- 
rate, and for 
underwater or 
underground 
is the most 
Reliable and 









RIVER CaBreEs. 
Gutta Percta 
Insulation. 

Any number 
of Conduct- 

















































Aerial or Underground. Any number 
of Conducting Wires. 

Marks’ Compound and Balata 

insulated Wires, Cord- 


Un derground 
and Battery 
Uses, 


~ 





Balata Cord, 
for Incandescent 
Light. 


Burglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterton’s Compound 
for Cable Splices, and Pure 
G.P. Goods of every variety 





















TANDARD 
ELECTRICAL | 
INSTRUMENTS. | 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailev Combination Set, 
Pratt’s Speed Indicator, &c 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 











MICA 


For Electrical «nd Mechanical Uses. 


All sizes at low prices. 
Send for samples and price list. 


A. 0. SCHOONMAKER, 458 William St. | 


NEW YORK. 








VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. | 

1210 MARKET ST., - Philadelphia, Pa, | 
SEND FOR CATALOGUE. | 
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MITCHELL, VANCE & CO., 
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REVIEW 


OUTHERN 
= COMPANY. 


Evectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 






































Fittings for Incandescence Lamps made to order, includ- 
im Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 











=I NUP ACTURERS, 


Have added a department for the Manufacture of 
‘om 
Estimates and designs furnished upon app “4 
836 & 538 BROADWAY, 
NEW YORK 





THE CURT BATTERY. 
Actually the cleanest, most durable and practical, thereby the 


| most economical and effective cell in the market. For experi 
| laboratory, 


menting, for medical purposes, for the 
ae more suitable cell could be found. 


ADDRESS FOR CIRCULARSB, 
CURT W. MEYER, 357 Fourth Ave. New York. 











| 





NEW ENGLAND 
BUTT 60., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


"Telephone 


AND 


, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY. ¢ 


16x24 DVUBLE BRAIDER. 








BOOKS ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 

ze * = 

Arc Light, and Gas Companies 


ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York, P. 0. Box, 3,329. 
ATTENTION ! 
Owing to Recent Improvements we now make a Specialty of 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 











YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


THE United States Electric Lighting C0. 


59 and 61 LIBERTY ST., NEW YORK. 
216 LA SALLE ST., CHICAGO, ILL. 
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WILLARD L. CANDEE, 
Treasurer. 


CO. 


CHAS. A. CHEEVER, 
President, 


THE 


ra 


INSULATED WIRES AND CABLES. 





c MARK. 


CHICAGO seen 
1022 


Opera House Bullding. 


118 Park Row, NewYork. 





Thermostats and Thermostatic Fire-Alarm Apparatus. 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 


mostat mailed on roost of one dollar. 
Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass 


DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The present hig sh ste andard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they being the most practical and durable 
in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
i6 DEY STREET, NEW YORK, 











& € Coudpaler 


Aerial 
Telephone Cable. 


7 Brish-Swal blest Ligh 


OF NEW ENGLAND. 


GAYLORD ee Secretary. 
. W. ABORN, Treasurer, 





W. L. STRONG, President 
A.D. an Vice-President. 
JOHN B. POWELL, General Siemon. 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM 1S AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 


THE Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circult. 
SYSTEM } Incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


— ae 


BRUSH FLECTRICCO. : 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FIELD. 


No other system in the World equals ours in Simplicity 
Durability, Earning Capacity, Reliability. The Best is 
always the heapest. 35,000 Brush Ar Lamps 
now in use. Self Regulating In- 












: FLEATHER BELTING! 
Vdd, 





candescence Apparatus. 


| Write for particulars and pricesto 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. | 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U. 8, A. 
AGENCIES EVERYWHERE. 


| 16 ARCH ST., PHILADELPHIA. 








ANSONIA BRASS & GOPPER 60, 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 





“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St.. New Yor> stories: Ansonia, Conn. 


incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. lam 

Can be used with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to are lighting companies as a means by which they can secure customers, trom one up, for incan- 
descent hghting anywhere on their circuit, without involving the large expense yy incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with. ress, 


THE BROWN ELECTRIC Co., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. Co. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO, 
WIRE 4n> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a oo 


SOLE: AGENTS FOR THE 


=. ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. : 


JARVIS ENGINEERING CO., 61 Oliver St., Boston.| TANNER & DELANEY ENGINE CO., Richmond, Va. 
POND EN yy EERI‘G CO., St. Loui 8, Mo MORTON REED & CO., Baltimore, Md. 
F. RA 


° . A.J. MILLER, Danville, Va. 
JOHN R. MARKT Detroit, Mich. 


























W. R. BURGESS, Greensboro, N.C. 
. B. SMITH MACHINE CO.,925 Market St.,Phil.,Pa. y. a, JOHNS, Pensacola, Fla. 

F. : HAYWARD. 81 Lake St., Chicago, il. PEGRAM, Macon, Ga. 

= . ANDERSON, New Orleans. La :. z HAUSER, Montgomery, Ala. 


a Ul AMPSON & CO., 36 Cortlandt St., New York.! 
William Marshall, 
Manufacturer of ELEcTRIcCAL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 University 
Corner Waverley and University 





THE 


Parker-Russell Mining & Mis, Oo 


Building. 
laces, New York. 









; 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 
Warranted to run steady and smooth, and without stretching 








CHARLES. A. SCHIEREN & CO., 


Manafactarers and Tanners of Oak Leather Belting 
and Lace Leather, 


47 Ferry Street, New York. 
86 FEDERAL ST., BOSTON 





PINE STREET, 


ST. LOUIS, MO. 


711 








